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APPENDIX WORK PACKAGE 2 
 
 

Appendix 1 - Risk analysis by an insurer and the relation with building 
pathology 

 
 

1.1 Concept of risk and risk analysis 
 
An insurer is dealing with risks of construction processes, actors and products, and uses information 
from risk analysis for establishing insurance premiums and conditions. 
 
Risk is a function of the chance on an accident, a defect or a failure, and the detrimental effects 
thereof (for the insurer: having to pay for claims).  This is also expressed as: Risk = chance x effect.  
For example: the accident can be: fire in a buildiƴƎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ΧΦ όƭƻǘǎ ƻŦ ǇƻǘŜƴǘƛŀƭ ŎŀǳǎŜǎύΦ ¢ƘŜ 
detrimental effects can be: injuries (or even deaths), physical damage, loss of functioning etc.  
 
Depending on the kind of insurance, and the phase of the construction process where the accident 
occurs, the insurer is interested in certain kinds of effects and the underlying causes which led to the 
accident. Most insurances only cover physical damage (in financial terms), but sometimes also loss of 
performance of building parts, interruption of the business process of the building owner/user, or 
even indemnity in case of death or permanent disability of injured people.   
 
It is obvious that the insurer is also interested in the causes of the accident. Not only to know who is 
responsible/liable for the accident, but also to know the technical background of the accident. This 
technical background is important in order to be able to formulate prevention measures and 
insurance conditions for future coverage. 
 
So in fact, the insurer is interested to know the whole risk chain, from the causes of accident/failure 
to the effects, including the chances of occurrence. 
 
M.W. Merkhofer (Decision science and social risk management. Boston, 1987) illustrates the risk 
chain for societal and health risks (accidents with nuclear power plants, product injuries, food 
poisoning, sun burning etc.).  
 
The core elements of his risk chain are: hazard (cause), exposure processes, effect processes, and 
Ǿŀƭǳŀǘƛƻƴ ǇǊƻŎŜǎǎŜǎΦ 5ǳǊƛƴƎ ǘƘŜ Ǿŀƭǳŀǘƛƻƴ ǇǊƻŎŜǎǎΣ ǘƘŜ Ǌƛǎƪ ƛǎ ǿŜƛƎƘŜŘ ŀǎ ōŜƛƴƎ ΨƭƻǿΩΣ ΨƘƛƎƘΩΣ 
ΨŀŎŎŜǇǘŀōƭŜΩ ƻǊ Ψƴƻǘ ŀŎŎŜǇǘŀōƭŜΩΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ƛƴŘƛǾƛŘǳŀƭ ŀƴŘ ǎƻŎƛŀƭ ǾŀƭǳŜ ƧǳŘƎƳŜƴǘǎΦ {ŜŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
picture from his book: 
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Figure 1Υ ¢ƘŜ ΨǊƛǎƪ ŎƘŀƛƴΩ ŦƻǊ ǎƻŎƛŜǘŀƭ ŀƴŘ ƘŜŀƭǘƘ ǊƛǎƪǎΣ ǿƛǘƘ ŜȄŀƳǇƭŜǎ όŦǊƻƳ aΦ²Φ aŜǊƪƘofer, ς 

Decision science and social risk management, Boston, 1987, p.7). 
 
For the risks of construction processes, actors and products, the risk chain for an insurer looks 
ǎƛƳƛƭŀǊΦ ¢ƘŜ ΨƘŀȊŀǊŘΩ όŎŀǳǎŜύ ƛƴ ǘƘƛǎ ŎŀǎŜ ƛǎ ƘǳƳŀƴ ŜǊǊƻǊǎΣ ƻƳƛǎǎƛƻƴǎΣ Ŧŀǳƭǘȅ ŎƻƴǎǘǊuction products, 
wrong use, ageing/degradation of materials, etc. The exposure process is the process leading to a 
defect and/or a failure of a construction component; the effect process is the process leading to a 
ΨƭƻǎǎΩ όŦƛƴŀƴŎƛŀƭΣ ƳŀǘŜǊƛŀƭ ƻǊ ƘǳƳŀƴύΦ ¢Ƙe valuation process is the internal weighing of the severity of 
the risk by the insurer.  
 

 
Figure 2: Risk chain for defects and failures in construction. 

 
In conjunction with the risk chain of figure 2, risk analysis by an insurer can be targeted on each of 
the individual chain links, including the probabilities of occurrence, and on the chain as a whole.  
 

1.2 Relationship with building pathology 
 
The CIB W086 Publication 155 (Building Pathology: State-of-the-!Ǌǘ wŜǇƻǊǘΣ мффоύ ŘŜŦƛƴŜǎ ΨōǳƛƭŘƛƴƎ 
pathologyΩ ŀǎ ǘƘŜ ǎȅǎǘŜƳŀǘƛŎ ǘǊŜŀǘƳŜƴǘ ƻŦ ōǳƛƭŘƛƴƎ ŘŜŦŜŎǘǎΣ ǘƘŜƛǊ ŎŀǳǎŜǎΣ ǘƘŜƛǊ ŎƻƴǎŜǉǳŜƴŎŜǎ ŀƴŘ 
their remedies. 
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The science and knowledge of building pathology can play a role in risk analysis for the first three 
links of the risk chain (causes-defect/failure-effect): 

 
Figure 3: Diagnosis by means of building pathology for risk analysis. 

 
According to the CIB-report: 
 
ü ΨŘŜŦŜŎǘΩ is a situation where one or more elements do not perform its/their intended 

function(s), and 
ü ΨŦŀƛƭǳǊŜΩ is: the termination of the ability of an item to perform a required function1. 

 
Though the definitions of 'defect' and 'failure' seem almost identical, they do not have the same 
meaning. The term defect implies a shortcoming in respect of some normative or even perceived 
standard or requirement. But the defect may lead ς by some means - to a situation in which a 
specific required function cannot be fulfilled any longer. For example: a crack in a partition wall can 
be considered as a defect. It depends on the functions of the wall and on, for instance, crack-width 
whether the wall fails in performing its required functions. 
 
The type of defect may vary widely; from a minor aesthetic crack to a major collapse. Obviously, the 
latter implies a failure, i.e. the termination of required use.  
 
Diagnosis, which is the basic part of the building pathology discipline, requires knowledge of the 
decay process suffered by the building components. This process is defined in the CIB Report as the 
evolution from a performance to a non-performance condition.  
 
The decay process is indicated in figure 4: 

                                                           
1 ISO 15686-1 (2000), Buildings and constructed assets τ Service life planning τ Part 1: General principles and framework, gives the 

following definitions: 
- Failure: loss of the ability of a building or its parts to perform a specified function; 
- Defect: fault, or deviation from the intended level of performance of a building or its parts; 

Obsolescence: loss of ability of an item to perform satisfactorily due to changes in performance requirements. 
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Figure 4: The decay process, from cause to effect (inspired from CIB report). 

 
Any material or building component is subject, by law of nature, to physical or performance decay. 
This decay cannot be conǎƛŘŜǊŜŘ ǇŀǘƘƻƭƻƎƛŎŀƭ ŀǎ ƭƻƴƎ ŀǎ ƛǘ ƛǎ ŎƻƴƎǊǳŜƴǘ ǿƛǘƘ ǘƘŜ ΨŜŎƻƴƻƳƛŎ 
ǊŜŀǎƻƴŀōƭŜ ǿƻǊƪƛƴƎ ƭƛŦŜΩ ǿƘƛŎƘ ŎƘŀǊŀŎǘŜǊƛȊŜǎ ŀ ŎŜǊǘŀƛƴ ƎǊƻǳǇ ƻŦ ǇǊƻŘǳŎǘǎ ŀƴŘ ŎƻƳǇƻƴŜƴǘǎ ǳƴŘŜǊ 
ƴƻǊƳŀƭ ƳŀƛƴǘŜƴŀƴŎŜ ŎƻƴŘƛǘƛƻƴǎΦ ¢Ƙƛǎ ǘȅǇŜ ƻŦ ŘŜŎŀȅ ƛǎ ŘŜŦƛƴŜŘ ƛƴ ŦƛƎǳǊŜ п ŀǎ ΨƴŀǘǳǊŀƭ ŀƎŜƛƴƎΩΦ 
 
On the other hand, when the physical and performance decay (failures) and related anomalies 
develop unexpectedly in time and quality, and in complete contrast to the conventional concept of 
natural ageing, a pathological decay exists, leading to a defect. The pathological decay is mostly (if 
not always) started by errors or omissions (arising from imperfect human activities) during different 
stages of the building process.  
 
Of course, defects could also arise directly from errors and omissions during design or construction.  
Typical errors, connected to human acts over the various construction stages are: 
 
ü Ignorance, incompetence or lack of experience leading to underestimating, complicating or 

neglecting (potential) problems; 
ü forgetfulness, inefficiency, negligence leading to direct mistakes or to omitting quality 

checks; 
ü underestimation or risks and excessive self-confidence leading to mistakes like for instance 

the use of excessively low safety coefficients, or overlooking the importance of specific 
checks. 

 
The defect, therefore, may occur as a consequence of either a lack of judgement, a lack of care 
(mistakes), or a lack of precision. 
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The defects can either remain in a latent form, or manifest themselves by the action of external 
agents. Interaction between external agents and defects is the necessary condition for the 
manifestation of the decay as failure.  
 
The failure of building components can be structural, i.e. loss of certain physical, chemical and 
technological characteristics. Or it can be performance failure, i.e. the drop of the initial performance 
level below an established acceptable limit. Or ς most commonly ς it may concern both aspects. 
 
The decay process needs time to develop and it does not immediately cause components to pass 
from a performance to a failure condition. (This is highly relevant to the possibility of planning 
maintenance/repair strategies with a preventive purpose.) 
 
Ψ!ƴƻƳŀƭƛŜǎΩ όan indication of a possible defect or problem which is directly visible or measurable) 
mostly manifest themselves before the final failure occurs. Then the anomaly becomes a sort of 
symptom which points at one of more (possible) defects.  
 
But of course, besides these slowly developing failures, there can also be immediate and 
ΨŎŀǘŀǎǘǊƻǇƘƛŎΩ Ŧŀƛƭǳres. 
 
Finally, as a consequence of the failure, the effect (damage, injuries, non-functioning etc.) appears at 
the end of the process. But also a defect without a failure can lead directly to an undesirable effect. 
 
Assuming that a defect is confirmed by objective signs, the next stage is to search for cause(s) and for 
measures that prevent or cure the defect. The way of handling may vary from a simple observation 
to consultation of a knowledge base or expert system (if available), or to a more elaborate 
investigation. 
 
Building pathology not only offers information to directly involved parties - on some specific defect ς 
but also information for matters like liability and insurance, costs of defects, quality assurance, 
regulations and the building community in general. This latest kind of information is generally given 
by way of publications, articles, information sheets, seminars, etc.  

 
1.3 Cause determination 
 
It is evident that the cause of a defect should be known in order to take the necessary effective 
ƳŜŀǎǳǊŜǎΦ .ǳǘ ǿƘŜǊŜ ŘƻŜǎ ǘƘŜ ΨǘǊŀŎƛƴƎ ōŀŎƪΩ ǎǘƻǇΚ Lƴ ƎŜƴŜǊŀƭΣ ŀƴȅ ŜǾŜƴǘ ƻŦ ǎƛǘǳŀǘƛƻƴ ƛǎ ǘƘŜ 
consequence of some foregoing event. This leads inevitably to a conclusion about imperfect human 
behaviour or knowledge, but does not imply that humans are always to blame. 
 
Assuming that the analysis of cause(s) is determined by the use that is being made of the results, 
three types of cause descriptions are recognized, thus delimiting the in-depth search: 
 
ü technique-oriented descriptions (what caused the defect?) 
ü liability-oriented descriptions (who caused the defect?) 
ü system-oriented descriptions (how did the defect originate?) 
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A technique-oriented description of causes is needed to allow for the formulation of technical 
measures which will cure the defect or prevent an identical defect.  
 
Apart from the direct interests of involved parties, this type of information may well be of interest to 
interested parties in the ŎƻƴǎǘǊǳŎǘƛƻƴ ǎŜŎǘƻǊ ŀƴŘ ōǳƛƭŘƛƴƎ ΨŜŘǳŎŀǘƻǊǎΩΦ Lƴ ŦŀŎǘΣ ǘƘƛǎ ƻǳǘǇǳǘ ƻŦ ōǳƛƭŘƛƴƎ 
pathology is generally given in forms like publications, seminars, defect information sheets, etc.  
 
A liability-oriented description may be imposed by reasons of liability and insurance. Such 
ŘŜǎŎǊƛǇǘƛƻƴǎ Ǉƻƛƴǘ ǘƻ ΨŦŀǳƭǘǎΩ ƻŦ ǇŜǊǎƻƴǎ ƻǊ ǇŀǊǘƛŜǎΦ ¢ƘŜ ƛƴǾŜǎǘƛƎŀǘƻǊ ǎƘƻǳƭŘ pay careful attention to 
objective evidence, and keeping also in mind that technical descriptions must be well understood 
and unambiguous. 
 
A system-ƻǊƛŜƴǘŜŘ ŘŜǎŎǊƛǇǘƛƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ǿƘŜƴ ŎŀǳǎŜǎ ƻŦ ŘŜŦŜŎǘǎ ƴŜŜŘ ǘƻ ōŜ ΨƛƴǇǳǘΩ ŦƻǊ ǉǳŀƭƛǘȅ 
assurance (QA) in the building process. It is believed that QA ς being a tool for managing a process 
efficiently and effectively ς is most powerful in preventing defects. But QA is basically system-
oriented: it deals in a managerial way with systems that aim at controlling matters like organisation, 
resources, communication, information, means, human resources, motivation, and systematic 
feedback.  
 
This implies that the output of building pathology ς i.e. causes of defects ς should be described in 
terms of system failures in order to be useful as input to QA.  This way of looking at causes of defects 
is little practiced by building pathologists. It is hoped that modern QA schemes can profit from more 
system-oriented descriptions of causes of defects. 
 
The way of getting to thŜ ΨǎƻǳǊŎŜǎΩ ƻŦ ŀ ŘŜŦŜŎǘ ǾŜǊȅ ƳǳŎƘ ŘŜǇŜƴŘǎ ƻƴ ƛǘǎ ƴŀǘǳǊŜΦ .ǳǘ ƛƴ ƎŜƴŜǊŀƭ ǘƘŜ 
determination process will follow some strategy of assessing possible causes, setting hypotheses and 
rejecting or adopting these hypotheses on the basis of facts.  
 
Such a process is quite close to the more or less formalized method of the so-called fault tree 
analysis, which is known from (industrial) processes and reliability analysis of structure.  
 
Insurers are most likely interested especially in technique-oriented descriptions and liability-oriented 
descriptions. 
 
1.4 Effects 
 
The effects, or consequences of failure may include hazards to health and safety, and it is frequently 
useful to categorize failures by their consequences.  
 
This allows prioritization of avoidance of component failures to be taken into account in evaluating 
their service lives on the basis of avoiding unacceptable risks to health and safety or other 
considerations critical to building owners or users.  
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ISO 15686-1 (2000) gives the following table with a suggested hierarchy of consequences. 
 

Category Effect/consequence Example 

1 Danger to life Sudden collapse of structure 

2 Risk of injury Loose star tread 

3 Danger to health Serious damp penetration 

4 Costly repair Extensive scaffolding required 

5 Costly because repeated Window hardware replacement 

6 Interruption of building use Heating failure 

7 Security compromised Broken door latch 

8 No exceptional problems Replacement of light fixtures 

Figure 5:  Suggested hierarchy of consequences, from ISO 15686-1 
 
To these categories of direct effects, indirect damage could be added, like interruption of the 
business process of the building occupant, or non-functioning/non-performance of building parts. 
As has been stated before, an insurer could interested in all these categories of consequences, 
depending on the type of insurance, and the coverage involved. 
 
Some insurance companies may use their own classification of consequences. For example, the 
Danish Building Defects Fund distinguishes 5 levels of defects2 and damages: 
 
ü Level 1:  The building element is intact or has less significant building defects or building 

damage of insignificant extent. Sufficient information was present for all building 
elements. Regular service is sufficient. 

ü Level 2:  The building element has less significant building defects or building damage of very 
modest extent. And/or information on less significant building elements is missing. 
Missing information should be provided. Recorded and eventual non-visible defects 
should be corrected or prevented by increased service. 

ü Level 3:  The building element has significant building defects or building damage but with 
little extent. And/or information on significant building elements is missing. Missing 
information must be provided. Recorded and eventual non-visible defects must be 
corrected. 

ü Level 4:  The building element has building defects or building damage to a great extent. It is 
likely that a building damage will develop or that a present building damage will 
develop further. Repairing is needed in continuation of the inspection. 

ü Level 5:  The building element has serious building defects or damage that is of importance 
for the safety of persons. Immediate intervention is required. 

 
Only the most severe defects (level 4 and 5) are covered by the Building Defects Fund. 

 
 
 
 

                                                           
2
 Within in the nomenclature of the Danish Building Defects Fund, it is considered a building defect when project documentation, a 

building material, a structure or a part of a structure lacks abilities which can be expected according to the construction contract, public 
requirements or good building practice. This means that a defect is seen as a technical problem independently of the cause for the defect 
and independently of when the defect is observed. Building damage is used to describe unacceptable consequences of building defects. 
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1.5 Chances and probabilities 
 
To carry out a quantitative risk analysis, in order to be able to estimate the risk in financial terms, an 
insurer also needs information on chances and probabilities (risk = chance X effect!). The insurer 
needs not only the probability of occurrence of a hazard or a defect/failure, but also the probability 
of the loss or amount of damage which corresponds to the occurrence of each hazard/defect/failure.  
 
By combining these probabilities the risk function expressing the probabilities of the different 
amounts of loss being exceeded can be obtained.  
 
Insurers usually derive these probabilities from internal databases with statistical information from 
claims.  
 
Obviously, the more traditional a building product or a construction technology, the more statistical 
pathology information will be available. For innovative products/technologies there is less or no 
historical information available. In this case the pathology information for these products/ 
technologies can only be used qualitatively.  
 
That means that the available information cannot be used for calculating risk premiums, but only for 
improving the technical knowledge of the insurer on these particular products/technologies. The 
insurer may use this technical knowledge for formulating strategies for conditions for the acceptance 
of these products/technologies for insurance coverage. 
 
1.6 Summary 
 
Building pathology is the systematic treatment of building defects, their causes, their consequences 
and their remedies. The science and knowledge of building pathology can be useful for an insurer in 
his risk assessment of building processes, actors and products. Diagnosis, which is the basic part of 
the building pathology discipline, is aimed at getting insight in the decay process suffered by the 
building components: the evolution from a performance to a non-performance condition, identifying 
the defects/failures and their causes and effects/consequences. 
 
Building pathology information may help the insurer in his risk assessment in two ways: qualitatively 
and quantitatively. 
 
ü Qualitatively,  by improving the technical knowledge of the insurer on particular products/ 

technologies. The insurer may use this technical knowledge for formulating 
strategies for conditions for the acceptance of these products/technologies 
for insurance coverage. 

ü Quantitatively, by providing statistical information on the frequency/probability of 
occurrence and the losses that the insurer may use to do the pricing of a 
cover and propose guarantees. 

 
For innovative construction products, like eco-technologies, there is little statistical historical 
information available. In that case the pathology information can only be used qualitatively by the 
insurer. 
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Building pathology reports can be made directly for the interest of a certain party (for example a 
contractor involved in a claim by his client, or the court in a litigation process), but pathology 
information may well be of interest to all building participantǎ ŀƴŘ ōǳƛƭŘƛƴƎ ΨŜŘǳŎŀǘƻǊǎΩΣ ƛƴŎƭǳŘƛƴƎ 
insurers. In that case, the output of building pathology is generally given in forms like publications, 
seminars, defect information sheets, data bases, etc., and publically (or against a fee) available. 
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Appendix 2.1 - Pathology databases ς general aspects 
 
 

1. The use of pathology databases in general 

 
The CIB Report (1993) states the following:  
 

ά! ƎŜƴŜǊŀƭ ƴŜŜŘ ŦƻǊ ƳƻǊŜ ǎȅǎǘŜƳŀǘƛŎ ŦŜŜŘōŀŎƪ ŦǊƻƳ ŜȄǇŜǊƛŜƴŎŜǎ ŀƴŘ ǇŀǘƘƻƭƻƎȅ ƪƴƻǿƭŜŘƎŜ 
exists. Such feedback should preferably be an element of a broader system that encounters 
several types of defects (figure 6). This leads to the necessity of collecting, recording and 
evaluating data, to cost/benefit analysis and to providing information to involved bodies like: 
regulations and code makers, designers, contractors, implementers of quality assurance 
systems, insurance companies, planners, etc. Such output can be quite different for different 
users of the information. It mainly comprises: number and/or frequency of several specific 
defects, actual causes, characteristics of the degradation process, losses or costs involved 
ŀƴŘ ŀǇǇǊƻǇǊƛŀǘŜ ǊŜƳŜŘƛŀƭ ŀƴŘκƻǊ ǇǊŜǾŜƴǘƛǾŜ ƳŜŀǎǳǊŜǎΦέ 

 
The basis of such a system is formed by a databank. And in fact, several countries have one or more 
databanks which records cases of defects. But very often these banks have limitations with respect to 
ŀŎŎŜǎǎƛōƛƭƛǘȅ ŀƴŘ ǘƘŜ ŀƳƻǳƴǘ ŀƴŘ ǘȅǇŜǎ ƻŦ ǊŜŎƻǊŘŜŘ ŎŀǎŜǎΦέ 
 
{ǳŎƘ ŀ ŘŀǘŀōŀǎŜ ƛǎ ŀ ƪƛƴŘ ƻŦ ΨŦŀǳƭǘ ŎŀǘŀƭƻƎǳŜϥΣ ƻǊ ƭŜȄƛŎƻƴ ƻŦ ŦŀƛƭǳǊŜǎ ƛƴ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ōǳƛƭŘƛƴg 
constructions. The defects/failures (examined in every possible relation) are stored under the name 
of building types or related building parts. Until recently, neither the catalogue nor its frame are 
established, but the CIB Committee W086 stated the position of in their 1993 report (see figure 6).  
 

 
Figure 6: The method of application of experiences from building pathology in a database (from CIB 

report 1993) 
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2. Advantages and disadvantages 

 
The advantages of a pathology database are evident. Potential users could profit from the database 
with a view on their interests like: better understanding of mechnisms and avoidance of defects, 
improved maintenance policies, better justification of investments, more practical education, etc.  
 
This should lead to a decrease in the amount of defects and their eventual losses. It should at least 
diminish making the same mistakes and errors. 
 
The disadvantages originate mainly from practical problems in operating a database. CIB W086 
mentions the following disadvantages: 
 
ü It has to be financed, or there should be a business model behind it; 
ü The collection an systematic registration of defects is costly; 
ü Recording and registration has to be done by experts, with due regard to the desired output 

in order to avoid irrelevant and ambiguous data; 
ü Reliable reports are hard to get: reporting on a voluntary basis might give inadequate or 

insufficient information; on the other hand: compulsory reporting by involved persons could 
lack objectivity; 

ü Updating and upgrading of stored information is needed. 
 
3. Experiences with databases 
 
P.M.  
 
4. Conditions 
 
Individual organisations in the building sector (like building owners, building control bureaus, 
insurance companies, contractors etc.) can design their own database in a way that is efficient for 
their own needs.  
 
But when speaking about more general databases with access to any interested organisation of 
person, some conditions ought to be fulfilled in order for it to be successful as an information centre. 
Such conditions (according to CIB W086) are: 
 
ü A sound business model or financing system must form the basis; 
ü Some kind of compulsory reporting should exist; 
ü Reporting and registration must be done by independent experts; 
ü Reporting and registration must be based on a clear view of the use that will be made of the 
ǇǊƻŎŜǎǎŜŘ ƛƴŦƻǊƳŀǘƛƻƴ όƻǊ ƛƴ ƻǘƘŜǊ ǿƻǊŘǎΥ ΨƛƴǇǳǘΩ ŀƴŘ ΨƻǳǘǇǳǘΩ ŎƻƴŘƛǘƛƻƴǎ Ƴǳǎǘ ōŜ ŎƭŜŀǊƭȅ 
related); this condition is emphasized to avoid costly activities only for the sake of collecting 
data; 

ü A format for the minimum information on individual defects/failures. 
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5. Registration methods for pathology cases 
 
Registration methods may differ according to the aims set. Several formats used by international 
organisations operating, directly or indirectly, in the field of building diagnostics, are known. For 
ŜȄŀƳǇƭŜ {ȅŎƻŘŞǎ ƛƴ CǊŀƴŎŜΣ .w9Ωǎ 5ŜŦŜŎǘ !Ŏǘƛƻƴ {ƘŜŜǘǎ ƛƴ ǘƘŜ ¦YΣ ǘƘŜ .ǳƛƭŘƛƴƎ 5ŜŦŜŎǘǎ CǳƴŘ ƛƴ 
5ŜƴƳŀǊƪΣ ΧΦ 9ǘŎΦ 
 
P.M.  
 

6. Format by CIB for a registration of pathology cases 

The sixth chapter of the CIB W086 publication (1993) was entirely devoted to a format for pathology 
records, pointing out the need for systematization of knowledge in the area and the importance of 
learning from mistakes. 
 
CIB W086 suggests a structure for the general format for the preparation of pathology records, and 
structures for 4 subformats. The general format contains all the information that has to be gathered 
and organised in case of high complexity. Subformats can be used in cases of lower degree of 
complexity, or with less information available. 
 

Registration items General 
format 

Subformat 1 Subformat 
2 

Subformat 
3 

Subformat 
4 

Component concerned; X X X X X 

Failure description; X X X X X 

Description of evident anomalies; X X X X  

Description of anomalies which can 
be monitored through instruments; 

X X X X  

Graphic representation (photo, 
drawing, draft); 

X X X X X 

Defect description; X X X X X 

Identification of the agents which 
caused the defect; 

X X X   

Errors; X X    

Specific fault tree and diagnostic 
report. 

X     

Figure 7: Formats for the registration of pathology records 
 
 

7. Existing pathology databases 
 
In the following Appendices 2.1 / 2.10, a number of existing databases are described, divided into  
 

¶   databases with pathology data, accessible on the web; 

¶   websites with publically available expertise reports, info sheets, etc., with an aggregated 
analyses of pathology experiences. 
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Databases with pathology data/cases, accessible on the web: 
 

¶ NBD Bouwgebreken of SDU Publishers (Netherlands), 
http://bouwgebreken.sdu.nl/bouwgebreken 

¶ Technische ABC-lijst, Woningborg (Netherlands), http://www.technische-abc.nl/ 

¶ REX BBC  (France) 

¶ Danish Building Defects Fund (Denmark) 

¶ "Schadis ς Die Datenbank zu Bauschäden" of "Fraunhofer Institut IRB",  
http://www.irb.fraunhofer.de/schadis/ 

¶ The Building Pathology Study Group ς PATORREB www.patorreb.com  (Portugal), 
 
Websites with publically available expertise reports, info sheets, etc., with an aggregated analyses of 
pathology experiences: 
 

¶ ¢ƘŜ ά/ƻƳƳƛǎǎƛƻƴ tǊŞǾŜƴǘƛƻƴ tǊƻŘǳƛǘέ ƻŦ ǘƘŜ !v/ 
(http://www.qualiteconstruction.com/c2p/role-et-missions.html) publishes twice a year 
a list of products that are likely to create damages and building pathology. These 
products are identified through the pathology collection procedure Sycodes. 

¶ Publications on the NHBC-Foundation website 
www.nhbcfoundation.org/Researchpublications/Buildingsustainablehomesatspeed(NF4
8)/tabid/534/Default.aspx 

¶ Building Research Establishment (BRE), Defect Action Sheets (1982-1990), and 
ǇǳōƭƛŎŀǘƛƻƴǎ ǎǳŎƘ ŀǎ ά5ƛƎŜǎǘǎέΣ άLƴŦƻǊƳŀǘƛƻƴ tŀǇŜǊǎέΣ άDƻƻŘ .ǳƛƭŘƛƴƎ DǳƛŘŜǎέ ŀƴŘ άDƻƻŘ 
wŜǇŀƛǊ DǳƛŘŜǎέΦ 

¶ http://www.structural-safety.org/reports/ where you can search for research reports, 
alert items etc. with all kinds of classifications.  

¶ Summary data on pathology on the websites of BLP Insurance and Good Homes Alliance 
(UK) 

¶ "Imparare dagli Errori", Italian pathology catalogue, developed by Prof. Enrico de Angelis 
of the Department of Science and Technology of the Constructed Heritage (BEST) at the 
Milan Polytechnic, 
http://wiki.pato.metid.polimi.it/@api/deki/files/1583/=impararedaglierrori.pdf 

¶ ά/ŀǎŜǎ ƻŦ CŀƛƭǳǊŜ LƴŦƻǊƳŀǘƛƻƴ {ƘŜŜǘέΣ ƛƴ WǳƴŜ мффоΣ ǘƘŜ ά.ǳƛƭŘƛƴƎ tŀǘƘƻƭƻƎȅέ ƎǊƻǳǇ ƻŦ 
the CIB ς ²лус ǇǳōƭƛǎƘŜŘ ŀ ŘƻŎǳƳŜƴǘ ŜƴǘƛǘƭŜŘ ά.ǳƛƭŘƛƴƎ tŀǘƘƻƭƻƎȅΥ  A State of the Art 
wŜǇƻǊǘέ ό.ŜǳƪŜƭΣ !Φ Ŝǘ ŀƭΣ мффоύΣ ǿƛǘƘ ŀ ǎǳƎƎŜǎǘƛƻƴ ŦƻǊ ŀ ŦƻǊƳŀǘ ŦƻǊ ǘƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ 
pathology records 

¶ The Building Pathology Study Group ς PATORREB has created a website ς 
www.patorreb.com, where a Pathology Catalogue compiled by seven Portuguese 
Universities has been posted). The website has been running since June 2004 and 98 
Pathology 

¶ άIŀƴŘōƻŜƪ .ƻǳǿƎŜōǊŜƪŜƴέ ό.ŜƭƎƛǳƳύΣ ƛǎǎǳŜŘ ōȅ YƭǳǿŜǊ ŀƴŘ ƛƴ ǿƘƛŎƘ ǘƘŜ ..wL Ŏƻ-
operates. 
This cannot be consulted on-line. 

¶ In France something similar exists: « La Pathologie des ouvrages de bâtiment : Fiches 
techniques pour l'établissement du diagnostic, la mise en oeuvre des solutions 
appropriées, la prévention et la résolution des litiges » issued by WEKA. 

http://bouwgebreken.sdu.nl/bouwgebreken
http://www.technische-abc.nl/
http://www.irb.fraunhofer.de/schadis/
http://www.patorreb.com/
http://www.qualiteconstruction.com/c2p/role-et-missions.html
http://www.nhbcfoundation.org/Researchpublications/Buildingsustainablehomesatspeed(NF48)/tabid/534/Default.aspx
http://www.nhbcfoundation.org/Researchpublications/Buildingsustainablehomesatspeed(NF48)/tabid/534/Default.aspx
http://www.structural-safety.org/reports/
http://wiki.pato.metid.polimi.it/@api/deki/files/1583/=impararedaglierrori.pdf
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¶ Some of the research projects undertaken by "Institut für Bauforschung e.V.". 
http://www.bauforschung.de/index.php?c=wirueberuns  deal with pathologies and how 
to avoid them 
http://www.bauforschung.de/index.php?c=forschung&u=aktuelle_projekte#140  

¶ The "Bauschadensportal", http://www.bauschadensportal.de/ ; this website is the sales 
channel for the publications produced by the editing company FORUM VERLAG HERKERT 
GMBH 

http://www.bauforschung.de/index.php?c=wirueberuns
http://www.bauforschung.de/index.php?c=forschung&u=aktuelle_projekte#140
http://www.bauschadensportal.de/
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Appendix 2.2. Existing services and databases for pathology 
information managed by AQC 
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AQC and pathology context 

 
The Agence Qualité Construction (AQC) is a French non-profit association that aims to prevent 
building defects and promote quality in construction (www.qualiteconstruction.com). The members 
of AQC are professional organisations  
 
AQC activities are based on return of experiences. Since 1982 (date of creation of the AQC) AQC has 
developed tools on building defects and pathology knowledge. 
 
AQC proposes several publically accessible tools from its web site.  
 
REX BBC service is targeted to recent low energy buildings, which are not yet numerous. The existing 
data-ƎŀǘƘŜǊƛƴƎ ŘŜǾƛŎŜǎ ŎŀƴΩǘ ƳŜŜǘ ǇǊƻǇŜrly requirements inherent to this new type of buildings.  
 
Moreover, AQC wishes to get a better knowledge and a qualitative approach concerning risks 
associated to Low energy buildings.  
 
Therefore AQC launched in 2010 this specific study on Return of EXperiences for Low energy 
buildings (REX BBC). 
 
The aim of REX BBC is to: 
 

¶ Avoid the emergence of a new generation of pathologies specific to Low energy buildings, 

¶ Accompany construction actors who face these new technologies. 
 

The CRAC-SYCODES data-gathering tool is fed by construction experts thanks to conclusions of their 
claim reports which are entered through a private access website.  
 
The RPOPC directory is intended to professional for checking products requirements according to a 
given construction work. It includes links with pathology information handled by AQC. 
 

REX BBC 

Introduction 

¢ƘŜ w9· ../ ǎǘǳŘȅ ǘŀƪŜǎ ŦƻǊƳ ƻŦ ŀ ŦƛŜƭŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ŀƛƳŜŘ ǘƻ ŎŀǇƛǘŀƭƛǎŜ ǘƘŜ άƴƻ ǉǳŀƭƛǘȅέ ŀƴŘ ǘƘŜ 
άƻǇǇƻǊǘǳƴƛǘƛŜǎ ƻŦ ǉǳŀƭƛǘȅέ ƳŜǘ ƻƴ ŜŀŎƘ ǎŜƭŜŎǘŜŘ ōǳƛƭŘƛƴƎ ƻǇŜǊŀǘƛƻƴΦ 5ŀǘa have been gathered in-situ 
during visits of Low energy buildings and thanks to meetings with actors who take part in their 
design, construction or use. 
 
In 2011 AQC continued studying and involved partners who have got direct information sources 
(USH, CEQUAMI, CERQUAL...). Today, approximately 300 buildings cases are recorded in the REX BBC 
database. 
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REXBBC phases till end of 2011 

 

¶ A first phase of investigation (May 2010 -> August 2010) takes into account 31 operations 
and lead to validate the modus operandi by the AQC. 

¶ A second phase (November 2010 -> March 2011) allows increasing the panel: 19 additional 
operations. 

¶ A third phase (Mai 2011->December 2011) allows visiting 161 additional operations thanks to 
AQC partners (CEQUAMI, CERQUAL, CERTIVEA, PACT, PROMOTELEC, USH). Most of these 
partners are involved in energy certification of buildings. 

 
At the end of this investigation (end of 2011), the database contains 211 operations and 1 398 
observations.  
 

« Modus Operandi » 

 

Low energy buildings panel selection 

 
All buildings announced as Low energy buildings can be selected, even if they are not in a 
certification process.  
 
Buildings are selected regarding to: 
 

¶ The nature of works (renovation, new) 

¶ The age of building 

¶ The geographic zone  
 
The panel must be as representative as possible of construction in France. 
 

Interviews 

 
Site visits are necessary to allow investigators understanding the context and taking pictures in order 
to illustrate observations. The interview is a one to one meeting and the investigator may meet more 
than one actor to get a more objective interpretation of origins of defects. The interview lasts 
between 1 and 3 hours according to the operation characteristics. 
 
23 investigators have carried out visits and interviews; they are all buildings specialists with various 
profiles.  
 
Investigators have been mandated by AQC partners (CEQUAMI, CERQUAL, CERTIVEA, PACT, 
PROMOTELEC, USH). 
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Database 

 
The defects and pathology directory is filled by means of forms accessible through a private access 
website. 
 
Recorded data are: 
 

¶ Operation characteristics, 

¶ Interview(s) (actor + visit) information, 

¶ Defect(s) information. 
 
An operation can gather one, or more than one interview, and zero or more than one defect. 
 
The origins and impacts of recorded difficulties, dysfunctions, damages and defects are described.  
 
Corrective solutions and good practices are described too; they represent enhancement tracks for all 
construction actors. 
 
The REXBBC database offers many functionality levels: 
 

¶ An input interface to enter the return of experiences 

¶ A search interface allowing data extraction: 
o By technical lots or elements, 
o By origins of defect, 
o By impacts. 

¶ An administration interface allowing an administrative and technical management of 
gathering partner accounts and a real time access to statistical description of the operations 
panel. 

 

Data consolidation 

 
Specialists and experts are associated to the data restitution in order to give a feedback concerning 
the interpretation of trouble-shooting and criticalitȅ όǊƛǎƪ ƭŜǾŜƭύ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘǎ ŜŀŎƘ ƴŜǿ άƴƻƴ 
ǉǳŀƭƛǘȅέΦ  
 
REX BBC results will be compared with data providing of studies launched by European neighbours as 
Germany, Switzerland and Austria.  
 

Recap of the άaƻŘǳǎ ƻǇŜǊŀƴŘƛέ 

 

STEP 1 
In situ interview with Low energy buildings actors. 
5ŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ƻŦ άƴƻƴ ǉǳŀƭƛǘȅέ ŀƴŘ άƻǇǇƻǊǘǳƴƛǘƛŜǎ ƻŦ ǉǳŀƭƛǘȅέ 

STEP 2 Capitalisation of information in the database using a predefined nomenclature 

STEP 3 Search and extraction in database according to defined requests 
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STEP 4 Results consolidation by experts and work group 

STEP 5 Dissemination and optimization of the results 

 

Graph examples  

These graphs are generated in real time by REXBBC website. 
 

 
 

LEGEND New Existing 

Dwelling house  

   

Collective accommodation  
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Tertiary 

  

 
 

 
 

SYCODES 

 
{ƛƴŎŜ мфупΣ !v/ ƘŀǾŜ ǎŜǘǘƭŜŘ ǘƘŜ ǇǊƻƧŜŎǘ ά{¸/h59{έ ό{ȅǎǘŜƳ ƻŦ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ŦƻǊ ŘŜŦŜŎǘǎύ ǘƘŀǘ ƎƛǾŜǎ 
a picture of pathology in construction. 
 
The aim is to offer to construction professionals a statistical feedback on technical causes of defects. 
Recently this dispositive was used too to assess the evolution of quality of construction. 
 

Sycodes panel 

 
Defects collected by SYCODES are the ones that lead to an insurance claim. Data collected are: 
 

¶ Simplified Technical conclusions of construction experts reports 

¶ tǊƻƳƻǘŜǊǎΩ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ 

¶ Operations destination 

¶ Construction prices 

¶ Dates  

¶ Repair costs 

¶ ... 
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Contributors 

 
Contributors are the construction experts who establish declaration to insurance. Experts are pay 
between 4 and 8 ϵ ōȅ ŘŜŎƭŀǊŀǘƛƻƴ ǊŜŎƻǊŘŜŘ ƛƴ ǘƘŜ {¸/h59{ Řŀǘŀ ōŀǎŜΦ  
 

Database  

SYCODES has gathered 340 000 average defects since 1995.  

REPERTOIRE PERMANENT des OUVRAGES et PRODUITS de CONSTRUCTION 

RPOPC principle 

 
¢ƘŜ άRepertoire Permanent des Ouvrages et Produits de Constructionέ όwtht/ ǎǘŀƴŘǎ ŦƻǊ tŜǊƳŀƴŜƴǘ 
directory on construction works and products) was first launched in 2008. AQC is responsible for the 
website and CSTB brings its expertise for updating the content.  
 
The objective is to provide professionals with indications about the proper use and requirements of 
construction products, for a given work. Though, it combines information on both construction works 
and construction products.  
 
The added value is on the relationship between a construction task and the appropriate products to 
ŀŎƘƛŜǾŜ ǘƘƛǎ ǘŀǎƪΦ wtht/ ŘƻŜǎƴΩǘ ǇǊƻǾƛŘŜ ƭƛƴƪǎ ǿƛǘƘ ŎƻƳƳŜǊŎƛŀƭ ǇǊƻŘǳŎǘǎΣ ōǳǘ ƛǘ ǎǳƳƳŀǊƛȊŜǎ ǘƘŜ Ƴŀƛƴ 
qualities required on the products, with reference to standards, technical approvals, CE marks, 
insurance, etc. 
 

RPOPC content and use 

 
It starts with a classification of construction works, with several level and details. A user has first to 
ǊŜŀŎƘ ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ǊƛƎƘǘ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪǎ ŦƻǊ Ƙƛǎ ŀŎǘƛǾƛǘȅΦ ¢ƘŜ άŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪǎέ ǘǊŜŜ ƛǎ 
ǇǊŜǎŜƴǘŜŘ ōŜƭƻǿΣ ǳƴǘƛƭ ǘƘŜ ƭŀǎǘ ƭŜǾŜƭ όƛΦŜΦ άFenêtres et portes extérieureέύΦ 
 



 

APPENDIX OF THE THIRD PROGRESS REPORT JUNE 2013 

 
 
After selecting the desired construction work, a work detail page is displayed, listing generic products 
that are likely to be used for this construction work. In most cases, this list includes one or several 
main products and also the associated useful accessories such as fixing devices, fittings, components, 
etc. 
 
The list is build from the reference document which specifies and describes this particular 
construction work. All generic products mentioned in the reference document are listed in the 
RPOPC table.  
 
The corresponding coloured box indicates the kinds of requirements which are relevant for each 
product (standards, CE mark, agreement, technical approval, specific criteria or pathology warning).  
 
¢ƘŜ ƭŀǎǘ ŎƻƭǳƳƴ ά/нtέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǇŀǘƘƻƭƻƎȅ ƛƴŘŜȄ ƳŀƴŀƎŜŘ ōȅ !v/Φ 
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The last step is the product information page 
 
This final page gathers information split in different blocks. Each block contains detail on the above 
requirement, gives minimum reference and provides a link toward dedicated public website for 
further information. 
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Database and update 

 
The RPOPC database contains cross references between documents and index. No full text document 
is stored in the database. 
 
RPOPC update is performed mainly by CSTB, using a private back-office software developed on 
purpose. 
 
The updating process consists in: 
 

¶ evolution of the construction work classification 

¶ input documents and attached them to the right item of the classification 

¶ create the list of products related to a construction work 

¶ edit information block contents for the product (standards, CE mark, agreement, ...) 

¶ control external links 

¶ ... 
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Appendix 2.3 Danish Building Defects Fund 

 

 
Dep. of Construction and Health 
Ernst Jan de Place Hansen 
Revised 20 May 2013 
Reference: 721-203 

 

Description 
 
The Danish Building Defects Fund (BDF) is a privately owned institution, as a kind of insurance 
arrangement for building defects in publicly subsidized housing. It was established by law in 1986 
(The Law on Public Housing), as part of a quality and liability reform that same year. Since July 1st 
1986, 1% of the initial construction expenses for all publicly subsidized housing schemes have been 
paid to the Fund. 
 
The Building Defects Fund (BDF) comprises approximately 210.000 publicly subsidised housing 
estates, youth housing, and housing for the elderly, privately owned co-operative housing 
associations, and co-operative house shares. The Fund covers all building defects claims for the first 
twenty years and, as such, the oldest buildings comprised by the Fund are no longer covered by the 
Fund. 
 
The buildings, which are covered by The Building Defects Fund, comprise some 40% of all 
construction of residential housing schemes since 1987. Measured in square footage, the buildings 
covered by the Fund, make up less than 20% of all building since 1987, be it business, public, or social 
housing schemes. 
 
The database covers all 1- and 5-year inspections made since 1997. 
 
They are available at www.byggeskadefonden.dk; however only in Danish. The content of the 
database is based on the 1- and 5-year inspections. The evaluation of the inspections, i.e. the 
placement of a specific building defect or building damage on a scale from 1 to 5, according to the 
description of levels below, is made by experts at the Building Defects Fund. 

 
Description of levels of building defects and building damage 
 
The Building Defects Fund operates with 5 levels of building defects and building damage; 
 

- Level 1: The building element is intact or has less significant building defects or building 
damage of insignificant extent. Sufficient information was present for all building elements. 
Regular service is sufficient. 
 

http://www.byggeskadefonden.dk/
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- Level 2: The building element has less significant building defects or building damage of very 
modest extent. And/or information on less significant building elements is missing. Missing 
information should be provided. Recorded and eventual non-visible defects should be 
corrected or prevented by increased service. 

- Level 3: The building element has significant building defects or building damage but with 
little extent. And/or information on significant building element s is missing. Missing 
information must be provided. Recorded and eventual non-visible defects must be corrected. 

- Level 4: The building element has building defects or building damage to a great extent. It is 
likely that a building damage will develop or that a present building damage will develop 
further. Repairing is needed in continuation of the inspection. 

- Level 5: The building element has serious building defects or damage that is of importance 
for the safety of persons. Immediate intervention is required. 

 
It is considered a building defect when project documentation, a building material, a structure or a 
part of a structure lacks abilities which can be expected according to the construction contract, 
public requirements or good building practice. This means that a defect is seen as a technical 
problem independently of the cause for the defect and independently of when the defect is 
observed. Building damage is used to describe unacceptable consequences of building defects. 

 
Execution of building inspections 
 
The Building Defects Fund has made guidelines (only in Danish) for the building inspector about how 
and what to look for. 

 
http://www.byggeskadefonden.dk/media/29181/1-års_eftersyn_180413_low%20(2).pdf 

  
When reporting the results of the 1- or 5-year inspection, the building inspector gets access to online 
tables where all building elements are listed.  
 
The Building Defects Fund focuses on building defects that can have significance for the service life of 
the building element and the indoor climate.  
 
This means that for instance neither the appearance nor the function of the building element is 
included. For instance is imperfect thermal insulation is only to be reported if it can result in thermal 
bridges, condensation or mould growth. The important building elements are accentuated in the 
online tables. 
  
The building inspection is made as a random check in an extent that makes it representative for the 
specific housing estate. The building inspector chooses how to perform the building inspection based 
in his experiences. However, he should focus on building elements where the probability of building 
defects is largest and where the extent of building damage could be crucial. 

 
Search for data from 1- and 5-year inspections in the database 
 
The entrance to the database is placed at the right hand side of the webpage: 
 

http://www.byggeskadefonden.dk/media/29181/1-års_eftersyn_180413_low%20(2).pdf
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No kind of Login is needed.  
 
²ƘŜƴ ŎƭƛŎƪƛƴƎ ƻƴ ά.ȅƎƎŜǊƛŜǊΣ ŜŦǘŜǊǎȅƴǎǊŀǇǇƻǊǘŜǊ Χέ ȅƻǳ ƳŜŜǘ ǘƘƛǎ ǇƛŎǘǳǊŜΥ 
 

 
 
As search criteria for limiting the number of output one of the following parameters must be chosen: 
 

- Building projects 
- Client 
- Manager 
- Consulting engineer 
- Contractor 
- Cases with  
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In most cases it is also possible to limit the search geographically by regions and municipalities by 
ǳǎƛƴƎ ǘƘŜ ŦƛŜƭŘǎ άwŜƎƛƻƴέΣ άYƻƳƳǳƴŜέ ƻǊ ōȅ ȊƻƻƳƛƴƎ ƻƴ ŀ ƳŀǇ ōȅ ǎŜƭŜŎǘƛƴƎ άYƻǊǘέΦ  Lǘ ƛǎ ŀƭǎƻ ǇƻǎǎƛōƭŜ 
to search for a specific building project, a specific manager etc. by free text search. 
 
5ŜǇŜƴŘƛƴƎ ƻƴ ǿƘŜǘƘŜǊ άōǳƛƭŘƛƴƎ ǇǊƻƧŜŎǘǎέ ƻǊ ƻƴŜ ƻŦ ǘƘŜ ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ ƛƴ ǘƘŜ ƭƛǎǘ ŀōƻǾŜ ƛǎ chosen, 
ŀ ƴǳƳōŜǊ ƻŦ ŦƛŜƭŘǎ ŀǇǇŜŀǊ ƘŜƭǇƛƴƎ ǘƻ ŘŜŦƛƴŜ ǘƘŜ ǎŜŀǊŎƘΦ LŦ άōǳƛƭŘƛƴƎ ǇǊƻƧŜŎǘǎέ ƛǎ ŎƘƻǎŜƴΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
possibilities appear: 
 

- Type of housing 
- Type of building 
- Year of delivery 
- Severity of defects (5 levels) 

 
ŀǎ ǎƘƻǿƴ ƛƴ ά.ȅƎƎŜǊƛ ς ǎǄƎŜƪǊƛǘŜǊƛŜǊέ above. 
 
LŦ άŎƻƴǘǊŀŎǘƻǊέ ƛǎ ŎƘƻǎŜƴ ǘƘŜ ǘȅǇŜ ƻŦ ŎƻƴǘǊŀŎǘƻǊ Ŏŀƴ ōŜ ǎǇŜŎƛŦƛŜŘ όмф ǘȅǇŜǎύΥ 
 

 
 
Further it is possible to specify the region and municipality where the contractor is located and the 
year of delivery. Then a list of contractors appears: 
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By clicking on one of the contractors in the list (in this case only one) a list of the building project he 
has been involved in in the specific year and geographical region appears: 
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By clicking on one of the building projects all details about this specific building project appears: 
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ά.ŜōȅƎƎŜƭǎŜǎƪƻǊǘέ όǎƘƻǿƴ ŀōƻǾŜύ ǎǳƳƳŀǊƛȊŜǎ ǘƘŜ ōǳƛƭŘƛƴƎ ǇǊƻƧŜŎǘ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƛƴǾƻƭǾŜŘ ǇŀǊǘƴŜǊǎΦ 
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άм-ňǊǎ ŜŦǘŜǊǎȅƴέ ŀƴŘ άр-ňǊǎ ŜŦǘŜǊǎȅƴέ ǎǳƳƳŀǊƛȊŜǎ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ м- and 5-year inspection 
expressed as the severity of defects and the number of building elements in the specific case with 
and with defects. The summary is made by the Building Defects Fund. Notes to specific building 
elements are placed at the bottom of the page. 
 
 

 
 
ά9ŦǘŜǊǎȅƴǎǊŀǇǇƻǊǘέ όƛƴŘƛŎŀǘŜŘ ōȅ ŀǊǊƻǿ ŀbove) contains the observations made by the company 
performing the inspection, including photographs.  
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Electronic filing of reports was introduced in 2003/2004. Older cases contain no link to the reports 
όά9ŦǘŜǊǎȅƴǎǊŀǇǇƻǊǘέύΦ 
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 A page in a report is shown here: 

 
The inspection covers the following 9 building elements: 
 

- Excavation foundations and basement 
- Structural and stabilizing elements 
- Outer walls 
- Roof constructions 
- Wet room 
- Drainage in ground and buildings 
- Water, heat and ventilation 
- Concrete in aggressive environment 
- Other elements 
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Each of these is subdivided resulting in 65 different building elements. For the relevant building 
elements it is noted whether there is a building defect or not or whether it was impossible to get 
access to the building element.  
 
Prepared tables are used by the inspector as exemplified above, but the database does not contain a 
predefined catalogue of defects. 
 
ά{ƪŀŘŜǎŀƎŜǊέ Ŏƻƴǘŀƛƴǎ ǘƘŜ Ƴƻǎǘ ǎŜǾŜǊŜ ŘŜŦŜŎǘǎ όƭŜǾŜƭ п ŀƴŘ рύ ŀƴŘ ǘƘŜ ƘŀƴŘƭƛƴƎ ƻŦ ǘƘŜǎŜ 
όέ!ŦƎǄǊŜƭǎŜǎōǊŜǾέ ƻƴ ǘƘŜ ǇǊƛƴǘ ǎŎǊŜŜƴ ōŜƭƻǿύΦ hƴƭȅ ǘƘƻǎŜ ŘŜŦŜŎǘǎ ŀǊŜ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ .ǳƛƭŘƛƴƎ 5ŜŦŜŎǘǎ 
Fund. 
 

 
The building project is the main entrance to the data. This means that only when searching on 
ά{ƪŀŘŜǎŀƎŜǊέ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ǳǎŜ ōǳƛƭŘƛƴƎ ŜƭŜƳŜƴǘǎ ŀǎ ǎŜŀǊŎƘ ŎǊiteria. 

 
Repair costs and liability 
 
For each case the repair costs related to level 4 or 5 building damage is calculated at different stages: 
 

- based on the inspection report (estimate) 
- based on further investigations afterwards (more precise estimate) 
- based on the real costs 

 
These data are not included in the database but only presented as generic data in the annual report 
from the Building Defects Fund. 
 
The question of who is liable is not included in the database.  

 
Search for key performance indicators 
 
The database also gives the opportunity to search for: 
 

- building projects where the involved partners have delivered key performance indicators 
- key performance indicators for specific clients, consulting engineers or contractors.  
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This includes all building projects that have received subsidy from the municipality after March 1, 
2007. 
 

 
 
.ȅ ŎƭƛŎƪƛƴƎ ƻƴ άbǄƎƭŜǘŀƭέ όǎŜŜ ŀōƻǾŜύ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇƛŎǘǳǊŜ ŀǇǇŜŀǊǎΥ 
 

 
 
Lƴ ǘƘƛǎ ŜȄŀƳǇƭŜ ŀ ǎǇŜŎƛŦƛŎ ǊŜƎƛƻƴ ŀƴŘ ǘȅǇŜ ƻŦ ƘƻǳǎƛƴƎ όά.ƻƭƛƎǘȅǇŜέύ ƛǎ ŎƘƻǎŜƴΦ ¢ƘŜ ǊŜǎǳƭǘ ƛŦ this search 
is presented as a list of clients, consulting engineers and contractors: 
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By selecting one of these companies the key performance indicators for this company is shown: 
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The key performance indicators focuses on the ability to comply with time schedules, the number of 
deficiencies and the related cost, the number of accidents at work and the customer satisfaction. 
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Appendix 2.4 Pathology handling system of NHBC (UK) 

 
NHBC is a standard setting body, not solely an insurance company. 
 
Standards 

 

NHBC Standards are the 'bible' for the registered house builder and provide a benchmark for 

acceptable levels of design, materials specification and workmanship. They are also an essential part 

of NHBC's risk management, having the right standards for, say, foundations helps us to keep 

foundation-related problems to a minimum. 

 

Inspection  

 

NHBC inspects all homes during construction at defined stages which focus on key areas of risk.  

Where, through assessment, additional risk is identified (e.g. due to the type of construction or the 

experience of the builder), we undertake additional inspections 

  

NHBC inspection staff on site are able to provide support to house builders and to discuss any 

particular concerns or issues.  

 

However, where defects or items are identified that require further attention, these are recorded 

and the builder must verify that appropriate remedial action has been taken. Data gathered during 

inspections is reported back to builders and this allows them to change practice in order to improve 

future performance to avoid similar issues arising. 

 

Reducing the number of defects through inspection is clearly of benefit to the homeowner and the 

house-ōǳƛƭŘŜǊ ŀƴŘ ƛǎ ŀ ƪŜȅ ǘƻƻƭ ƛƴ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ bI./Ωǎ ƛƴǎǳǊŀƴŎŜ ǊƛǎƪΦ  

 

Claims  

 

If a homeowner has a problem with their property and their home has an NHBC's warranty, NHBC 

Claims may be able to help them. The type of service offered depends on when the defect was 

noticed and reported:  

 

The Resolution Service 

 

If a home is less than two years old, the builder is responsible for putting right any defects that the 

homeowner reports to them during that time. 
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If a dispute arises between the builder and homeowner, we may be able to offer our Resolution 

Service to try and resolve that dispute, initially by liaising between both parties. 

 

If necessary, an NHBC Claims Investigator will make recommendations as to whether the builder 

should take action.  

 

If the builder does not, or cannot, carry out the Claims Investigator's recommendations, we may deal 

with the matter as an insurance claim, and arrange the work to be carried out. 

 

Insurance cover 

 

The insurance cover provided by NHBC will depend on the type of policy issued, and the age of the 

home. Where appropriate, a Claims Investigator will meet with the homeowner (and sometimes the 

builder) at the property.  If we consider that the damage or defect is covered by the policy, we will 

accept the claim and arrange for repairs to be carried out.  The repairs may be carried out by the 

original builder, by one of our approved Remedial Work Contractors, or we may make a payment to 

the homeowner so that they can arrange the works themselves. 

 

Collecting information 

 

The handling system is NHBC standards. All claims, defeats etc are recorded against the standards. 

These are the input fields: NHBC standards.  The claim is registered against a standard which gives us 

the information we need about the defect.   

 

Inspection and Claims use defect coding systems that are based upon the Chapter and Clause 

nǳƳōŜǊǎ ŎƻƴǘŀƛƴŜŘ ǿƛǘƘƛƴ bI./Ωǎ {ǘŀƴŘŀǊŘǎΣ ǘƘǳǎ ŜƴŀōƭƛƴƎ Ŝŀǎȅ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ ŀǊŜŀ ƻŦ ǿƻǊƪ 

affected, which could relate to design, materials or workmanship. The codes are input to a 

comprehensive computer based systems which enable a wide range of detailed interrogation and 

reporting. 

 

Audit and feedback 

 

On a regular basis we review overall information arising from inspection and claims experience and 

other feedback, analysing data and providing statistical summaries and identifying trends. This 

information is fed back to the industry and is also used by NHBC to continue to raise standards 

through, for example, amendments to the NHBC Standards, arranging training or providing guidance 

as appropriate. 
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Appendix 2.5: Structural-Safety database, combining CROSS reports and SCOSS 
documents 

 
Described by NHBC, May 2, 2013 
 
Description  
 
The database 
 
The Structural-Safety database contains all the CROSS reports that have been published and SCOSS 
documents including Alerts, Biennial Reports, Bulletins, Topic Papers and others. 
SCOSS 
 
The Standing Committee on Structural Safety (SCOSS) is the independent body established in 1976 to 
maintain a continuing review of building and civil engineering matters affecting the safety of 
structures. SCOSS aims to identify in advance those trends and developments which might contribute 
to an increasing risk to structural safety. 
 
The prime function of SCOSS is to identify in advance those trends and developments which might 
contribute to an increasing risk to structural safety. To that end, SCOSS interacts with the 
professions, industry and government on all matters concerned with design, construction and use of 
building and civil engineering structures. 
 
SCOSS reports directly to the Presidents of the Institutions of Structural Engineers and Civil Engineers 
and liaises with the respective Directors of Engineering. Its Reports are published biennially whilst 
Bulletins, Alerts and Topic Papers are published from time to time to draw attention to SCOSS's 
recommendations and to encourage the collection and dissemination of experiences likely to foster 
the avoidance of structural failures and a greater measure of structural reliability. 
 
CROSS 
 
Confidential Reporting on Structural Safety is the scheme established by SCOSS in 2005 to improve 
structural safety and reduce failures by using confidential reports to highlight lessons that have been 
learnt, to generate feedback and to influence change. Reports sent to CROSS are completely 
confidential and neither personal details nor information that could be used to identify a project or 
product are seen by anyone other than the CROSS director.  
 
CROSS has established a successful confidential reporting system based on those used by the aviation 
industry and publishes Newsletters containing de-identified reports with comments from a panel of 
experts. Published reports are held on the data base. 
 
Support has been given by several UK government departments, including  Department for 
Communities and Local Government, the Highways Agency and the Scottish Building Standards 
Agency.  
 
The Local Authority Building Control organisation which represents all building control departments 
in England is also a supporter as are major firms and representative organisations. 
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Anyone involved in the building and civil engineering professions, but especially civil engineers and 

structural engineers, can report to the scheme. Complete confidentiality is maintained and there are 

procedures to ensure that this is strictly complied with.   

Anonymous reports will not be accepted because the contents cannot be verified. and advice cannot 

be provided on urgent matters. 

Financing of the database 

The funding by CROSS comes from a range of sources, including several UK government departments 

(Department for Communities and Local Government, the Highways Agency and the Scottish Building 

Standards Agency and Local Authority Building Control), major firms and representative 

organisations. 

Using the database 

No login is required. 

The data base is navigated via the search engine, which looks at document titles, key words 

associated with documents, and the text of Word documents. 

Search terms can be inputted at the top right, in the quick search box: 

 

When using the quick search box you can also allocate the search term to a category from the 

classification list. 

The full breakdown of classifications is as follows: 
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Structures Materials Building 

Elements 

Concern Process Failure 

-Agricultural 
Buildings 
-Bridges 
-Buildings, 
general 
-Car parks 
-Cinemas 
-Cranes 
-Dams 
-Domestic 
buildings 
-Earthworks 
-Factories 
-Freestanding 
walls 
-Highways 
-Marine 
-Masts and 
towers 
-Multi 
purpose 
structures 
-Multi storey 
buildings 
-Other 
-Power 
stations 
-Railways 
-Retaining 
walls 
-Scaffolding 
-Schools 
-Sewers 
-Shopping 
areas 
-Stadia 
-Swimming 
pools 
-Temporary 
structures 
-Temporary 
works 
-Theatres and 
other 
entertainment 

-Aluminium 
-Brickwork 
and 
blockwork 
-Composites 
-Concrete 
-Glass 
-Masonry 
(Unclassified) 
-Other 
-Resin 
-Shotcrete 
-Steel 
-Stone 
-Timber 

-Balconies 
-Barriers and 
handrails 
-Basements 
-Beams 
-Bearing 
-Ceilings 
-Chimneys 
-Cladding 
-Columns 
-Connections 
-Equipment 
-Facades 
-Fixings 
-Floors 
-Foundations 
-Frames 
-Ground 
anchors 
-Joists 
-Other 
-Piles 
-Roofs 
-Slabs 
-Stairs 
-Trusses 
-Walls 

-Appointment 
-Building Control 
-Building 
regulations 
-Checking 
-Climate change 
-Codes and 
standards 
-Communications 
-Compliance 
-Contracts 
-Corrosion 
-Deformation 
-Design 
-Deterioration 
-Disproportionate 
collapse 
-Documentation 
-Drainage 
-Dynamics 
-Education and 
training 
-Equipment 
-Explosions 
-Extreme weather 
-Fees 
-Fire 
-Gas 
-Groundwater 
-Impact 
-Loadings 
(vertical) 
-Materials 
-Near hits and 
near misses 
-Other 
-Products 
-Quality 
-Reinforcement 
-Responsibility 
-Risk 
-Robustness 
-Safety reporting 
-Seismic 
-Software 

-Change of 
use 
-Construction 
-Demolition 
-Design 
-Erection 
-Excavations 
-Falsework 
-Form work 
-In use 
-Inspections 
-Maintenance 
-Other 
-Refurb 
/Alterations 
-Repair 
-Scaffolding 
-Temporary 
works 
-
Underpinning 
-

Workmanship 

-Collapse 
-Component 
failure 
-Falling items 
-other 
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-Towers 
-Tunnels 
-Underpasses 
-Underwater 
-Walkways 

-Soils 
-Stability 
-Supervision 
-Techniques 
-Temperature 
-Welding 
-Wind loading 
-Workmanship 

 
 
In order to execute a more precise search you can also narrow the search using more than one 
classification box in the main Search Reports function. 
 
This option also allows you to narrow the search by report origin. 
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The report origin classifications are: 
 
1. CROSS 
2. SCOSS 
3. SCOTCROSS (Scottish Confidential Reporting on Structural Safety 
4. NEWS 
 

 
 
Once you execute a search, either using a classification or combination of classifications you are 
directed to the results page, which lists the number of reports identified by the search criteria 
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From the results page you can click through to the full reports, which gives the information on 
 
-source 
-publication date 
-report ID number 
-the report content 
 

 
 
Several of the reports contain editorial comments below them from CROSS 
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Some include diagrammatical illustrations and photographs 

 
 

 
 
Additionally, a number of downloads are available, including CROSS summary reports 
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!ǇǇŜƴŘƛȄ нΦр Ψ¢ŜŎƘƴƛǎŎƘŜ !./-ƭƛƧǎǘΩ ƻŦ ²ƻƴƛƴƎōƻǊƎ όbŜǘƘŜǊƭŀƴŘǎύ 
 
Described by: Arcadis Netherlands, March 2013 
 
 

General description 
 
Woningborg (www.woningborggroep.nl) is market leader in the Netherlands for issuing guarantee 
certificates for new dwellings, comparable with NHBC in the UK.  They assess building plans, perform 
risk assessment of the building plans, and do site control during construction. 
 
Their experiences with the assessment of building plans, the inspection of construction sites, the 
repairing of defects/damage and the insights derived from various Binding Advices and Arbitration 
±ŜǊŘƛŎǘǎ ŀǊŜ ŎƻƭƭŜŎǘŜŘ ŀƴŘ ƭŀƛŘ Řƻǿƴ ƛƴ ǘƘŜƛǊ ǇǳōƭƛŎŀǘƛƻƴ Ψ¢ŜŎƘƴƛǎŎƘŜ !./-ƭƛƧǎǘΩ ό¢ŜŎƘƴƛŎŀƭ !./-list). 
 
The Technical ABC-list is a kind of indispensable reference for everyday practice for building 
companies, developers, architects and technical consultants. By learning what goes wrong in 
practice, errors and failure costs can be prevented in the future. 
 
The database contains mainly attention points and recommendations for the designer and the 
building company, and not many descriptions of typical pathology cases. 
 
Digital version 
 
Login screen 
 
A digital version of the Technische ABC-lijst is available on www.technische-abc.nl/ . It is a very 
simple database, where you can search only on predefined articles (construction products, regulatory 
aspects, design features, quality marks demands). 
 
You have to buy a licence to get a login name and a password for access. 
 

http://www.technische-abc.nl/
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Entrance screen 

Once you are logged in, you see the following screen: 
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Searching in the database  
 
There are two possibilities to search in the database: 
 
- .ȅ ƳŜŀƴǎ ƻŦ Ψ½ƻŜƪŜƴ ǘǊŜŦǿƻƻǊŘΩ όǎŜŀǊŎƘ ƻƴ ƪŜȅ ǿƻǊd) at the top of the page 

- Alfabetical search through a tree format on the left page (A, B, C etc.) 

 
Searching using the key word field allows you to combine search terms, namely article name, 
keywords and free text. Once a search action is performed using one of the search entries, you can 
navigate directly, or via an intermediate step in the form of the search result, to an article. 
 
Example 
 
LŦ ȅƻǳ ǎŜŀǊŎƘ ŦƻǊ ŜȄŀƳǇƭŜ ƻƴ Ψ½ƻƴƴŜōƻƛƭŜǊǎȅǎǘŜŜƳΩ όǎƻƭŀǊ ǿŀǘŜǊ ƘŜŀǘŜǊ ǎȅǎǘŜƳύΣ ȅƻǳ ǎŜŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
screen: 

 
 
For this technology there are three tabs, where the information is distributed, namely: 
 

1. Ψ!ƭƎŜƳŜŜƴΩ όDŜƴŜǊŀƭύΥ  ŀ ōǊƛŜŦ ƻǊ Ŧǳƭƭ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅΦ 
2. Ψ!ŀƴŘŀŎƘǘǎǇǳƴǘŜƴΩ ό!ǘǘŜƴǘƛƻƴ ǇƻƛƴǘǎύΥ ŀ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ǘƘŜ ƳŀƧƻǊ ŀǘǘŜƴǘƛƻƴ Ǉƻƛƴǘǎ ŀǎǎƻŎƛŀǘŜŘ 

with this technology.  This is to determine what one should keep in mind with this 
technology.  The attention points are divided into several categories. Once you click on a 
category, it opens a window with all the attention points from this category, which are then 
arranged by article. 

3. ΨtǊŀƪǘƛƧƪǾƻƻǊōŜŜƭŘŜƴΩ ό9ȄŀƳǇƭŜǎ ŦǊƻƳ ǇǊŀŎǘƛŎŜύΦ IŜǊŜΣ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘƛǎ ǘŜŎƘƴƻƭƻƎȅ ƛǎ 
visually supported, possibly accompanied by a brief explanation. 

 
Hereunder follows some translated excerpts from the General Description of the solar hot water 
system. 
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άCƻǊ Ƙƻǘ ǿŀǘŜǊ ƘŜŀǘƛƴƎ ōȅ ƳŜŀƴǎ ƻŦ ǎƻƭŀǊ ƘŜŀǘŜǊǎ ǿŜ ǊŜŎƻƳƳŜƴŘ ƻƴƭȅ ǘƻ ŀǇǇƭȅ ŎƻƳǇƭŜǘŜ ǎȅǎǘŜƳǎΣ 
tested by a recognized institute of one supplier / manufacturer. The heater must have the 
Ψ½ƻƴƴŜƪŜǳǊƭŀōŜƭΩ όΨ{ǳƴ ǘŜǎǘ ǉǳŀƭƛǘȅ ƭŀōŜƭΩύ ŀƴŘ ǘƘŜ ƘŜŀǘƛƴƎ Ŏƻƛƭ Ƴǳǎǘ ƘŀǾŜ ǘƘŜ ΨDŀǎƪŜǳǊ b½-ƭŀōŜƭΩΦ !ƭǎƻ 
Holland Solar (the Dutch association for solar energy) endorses installing components with the labels 
mentioned. 
 
We recommend that you seek written warranties from the supplier / manufacturer for: 
1. the collector including flashings and accessories (the roof part) during 6 years (except glass 
breakage); 
2. the other materials for the purpose of the installation during 2 years. 
The warranty on the installation-technical part shall be provided by the (recognized or certified) 
installer for 2 years. The energy company should be involved beforehand in the general examination 
of the design data of the dwelling(s).  
 
With the article on roofs it is stated that the roof should be built airtight to avoid excessive 
condensation. This certainly also applies to the solar collectors. For example, air leaks in the conduits 
and or plate seams could induce ice formation in the winter on the relatively cold surface of the 
collectors, with freezing phenomena as a consequence. 
 
 

 

Also leakages due to faulty installation regularly occur. The collector in the picture is embedded too 
deeply. The water in the gutter thus created was disposed laterally on the roof deck. 
 
The installation normally used consists of a collector with a storage vessel and a reheater. This 
installation must comply with the GIW / ISSO publication 2007 or the requirements of good and sound 
installation work concerning the waiting times 45 °C after 30 seconds and 55 °C (the minimum 
temperature at a tap point) after 120 seconds. 
Energetically, this is an efficient system, because a certain amount of water is not being kept warm 
constantly. However, if there are complaints about the waiting time, then there is often question of 
not adhering to the ease of use desired by the buyer; the installation is described in correspondence 
as 'minimal'. Practical problems in relation to the waiting time may be resolved by the mounting of a 
Hot-fill boiler coupled to the existing installation.  
όΦ ΧΦύ 
For the installation we  refer to the standard NVN 7250:2007 of 01-08-2007 "Solar energy systems - 
Integration in roofs and facades - {ǘǊǳŎǘǳǊŀƭ ŀǎǇŜŎǘǎέΦ 
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This Dutch standard concerns the application of solar energy systems (or complete parts with 
photovoltaic (PV) or solar thermal systems) as an integral part of, or as a separate element, on 
external facades and includes the structural, architectural and building physics aspects. 
 
Also note any shading of the collectors by existing buildings, trees or project-related structural 
facilities (like dormer). This may reduce the yield of the installation. 
 
The collectors should be positioned in such a way that a yield of at least 80% can be achieved, 
oriented on the south and at an angle of inclination between 36 ° and 41 °. See also ISSO Publication 
14 - Solar water heaters, design, implementation and consultancy. 
To avoid extra costs after delivery of the installation, you need to ask the installer or manufacturer for 
written guaranties 
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Appendix 2.6 Ψb.5 .ƻǳǿƎŜōǊŜƪŜƴΩ of SDU Publishers (Netherlands) 
 
Described : Arcadis Netherlands, march 2013 
 
Description 
 
NBD Bouwgebreken (NBD Building Defects) is a database of SDU Publishers (Netherlands), see 
http://bouwgebreken.sdu.nl/bouwgebreken. 
 
In NBD Bouwgebreken you will find approx. 900 building defects that occur in practice, connected to 
the building components (foundations, floor, facades etc.) and building physics. The publication 
offers support for recognizing, signalling, prevention and repair of building defects. You will also find 
the repair costs of the defects. NBD Bouwgebreken exists since 1995. 
 
The database is managed by SDU publishers in the Netherlands, on a commerical basis. The 
pathology cases are delivered by a number of expert bureaus who receive a fee for each case. SDU 
get their revenues by subscriptions for entrance to the database.  
 
Login 
 
¸ƻǳ ƴŜŜŘ ŀ ǇŀǎǎǿƻǊŘ όΨǿŀŎƘǘǿƻƻǊŘΩύ ǘƻ ƭƻƎ ƛƴΦ  

 
 
Pathology records 
 
After login you see a screen, where you can select or search for pathology records.  
 
 
 
 
 
 

http://bouwgebreken.sdu.nl/bouwgebreken
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Each pathology record is identified by the following fields: 
 

¶ A code number  

¶ Main division, which can be either: a predefined building component (foundation, floor, installations 

etc.), or a predefined category of building physics (moisture, sound, vibrations, ventilation, heat, 

frost/coldness, fire, biological).  

¶ Sub division 

¶ Title of the building defect, for example: cracks in masonry 

¶ SfB code (building element, construction, material) 

¶ Location: (for example: with buildings) 

¶ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ Ŧƻ ǘƘŜ ŘŜŦŜŎǘ όŦƻǊ ŜȄŀƳǇƭŜΥ ŎǊŀŎƪǎ Χύ 

¶ Cause 

¶ Repair (how to repair the defect) and repair costs 

¶ Prevention (how to prevent the defect) 

¶ Literature 

¶ Name of organisation who drafted this pathology case  

¶ Photographs illustrating the defect 

 
Search function in the database 
 
You can search for defects in the database in two ways: 
 

¶ By selection of a predefined building component in the left part of the screen. 

¶ By selection of a predefined category of building physics (moisture, sound, vibrations, ventilation, 

heat, frost/coldness, fire, biological), in the left part of the screen. 

¶ .ȅ ƳŜŀƴǎ ƻŦ ŀ ΨǎŜŀǊŎƘ ŦƻǊƳΩΣ ƛƴ ǿƘƛŎƘ ȅƻǳ Ŏŀƴ ǎŜŀǊŎƘΥ 

o with a free memo text in all the fields of the database 

o with a free memo text in one of the selected fields of the database (title, characteristics, 

building defects, cause, location, repair cost) 

o it is also possible to select several search criteria 
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Searching by means of selection of a predefined building component:  
 
CƻǊ ŜȄŀƳǇƭŜ όǎŜŜ ǘƘŜ ΨǇǊƛƴǘǎŎǊŜŜƴΩ ŀōƻǾŜύΣ ȅƻǳ Ŏŀƴ ǎŜƭŜŎǘ ΨLƴǎǘŀƭƭŀǘƛŜǎΩ όƛƴǎǘŀƭƭŀǘƛƻƴǎύ Ą Ψ±ŜǊǿŀǊƳƛƴƎΩ 
(Heating) Ą B1820 ς Ψ/ƻǊǊƻǎƛŜ ǘƻ ǊŀŘƛŀǘƻǊΩΦ ¢ƘŜƴΣ ƛƴ ǘƘŜ ǊƛƎƘǘ ǇŀǊǘ ƻŦ ǘƘŜ ǎŎǊŜŜƴ ȅƻǳ ǿƛƭƭ ǎŜŜ ǘƘŜ 
ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǇŀǘƘƻƭƻƎȅ ǊŜŎƻǊŘ ōȅ ŎƭƛŎƪƛƴƎ ƛƴ ǘƘŜ ƳŜƴǳ ǘŀōǎ ƻƴ ΨōƻǳǿƎŜōǊŜƪŜƴΩ.  
 

 
 
 
LŦ ȅƻǳ ŎƭƛŎƪ ƻƴ ǘƘŜ ǘŀō ΨIŜǊǎǘŜƭƪƻǎǘŜƴΩΣ ȅƻǳ ǿƛƭƭ ǎŜŜ ǘƘŜ Ŏƻǎǘ ŦƻǊ ǊŜǇŀƛǊ ƻŦ ǘƘŜ ŘŜŦŜŎǘΦ 
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APPENDIX OF THE THIRD PROGRESS REPORT JUNE 2013 

 
¢ƘŜƴΣ ƛŦ ȅƻǳ ŎƭƛŎƪ ƻƴ Ψ!ŦōŜŜƭŘƛƴƎŜƴΩ όtƛŎǘǳǊŜǎύΣ ȅƻǳ ǿƛƭƭ ǎŜŜ ŀ ǇƛŎǘǳǊŜ ƻŦ ǘƘŜ ǇŀǘƘƻƭƻƎȅ όŎƻǊǊƻǎƛƻƴ ƻŦ 
radiator): 
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Searching by means of selection of predefined category of building physics 
 
CƻǊ ŜȄŀƳǇƭŜΥ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ Ψ.ǊŀƴŘΩ όŦƛǊŜύ ȅƻǳ ǿƛƭƭ ǎŜŜ ƛƴ ǘƘŜ ƭŜŦǘ ǎŎǊŜŜƴ ŀƭƭ ǘƘŜ ǇŀǘƘƻƭƻƎȅ ŎŀǎŜǎ ƻƴ ŦƛǊŜΦ  
 
For example,B3700-мтΣ ΩōǊŀƴŘŘƻƻǊǎƭŀƎ ōƛƧ ƳŜǘŜǊƪŀǎǘΩ όŦƛǊŜ ǇŜƴŜǘǊŀǘƛƻƴ ŀǘ ŜƭŜŎǘǊƛŎŀƭ ƳŜǘŜǊ ōƻȄύΣ ǿƛǘƘ 
a again a description and a picture. 
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{ŜŀǊŎƘƛƴƎ ōȅ ƳŜŀƴǎ ƻŦ ŀ ΨǎŜŀǊŎƘ ŦƻǊƳΩΦ  
 
Lƴ ǘƘŜ ƳƛŘŘƭŜ ƻŦ ǘƘŜ ǎŎǊŜŜƴ ȅƻǳ ǿƛƭƭ ǎŜŜ Ψ½ƻŜƪŦƻǊƳǳƭƛŜǊΩ όǎŜŀǊŎƘ ŦƻǊƳύΣ ǿƘŜǊŜ ȅƻǳ Ŧƛƭƭ ƛƴ ŦƻǊ ŜȄŀƳǇƭŜ 
ΨŎƻǊǊƻǎƛŜΩΦ  ¢ƘŜƴΣ ƛƴ ǘƘŜ ƭŜŦǘ ǇŀǊǘ ƻŦ ǘƘŜ ǎŎǊŜŜƴ ǘƘŜ ǇŀǘƘƻƭƻƎȅ ŎŀǎŜs with this search word are shown. 
bǳƳōŜǊ у ƛǎ  ΨŎƻǊǊƻǎƛƻƴ ǘƻ ǊŀŘƛŀǘƻǊΩ ǘƘŀǘ ǿŜ ŦƻǳƴŘ ŜŀǊƭƛŜǊΦ 
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Appendix 2.7. SCHADIS® (Germany) 
 
Described by : Arcadis Netherlands, march 2013 
 
Description 
 
SCHADIS® is the largest German-language collection of recognized information source for building 
practioners and researcher on the field of building pathology, offered by Fraunhofer-
Informationszentrum Raum und Bau IRB (Stuttgart).  
 
SCHADIS ® deals with the full spectrum of damages to structures and building parts. Specific cases 
are extensively analyzed based on the then-current rules. It contains over 700 books, journal articles 
and research reports in full text with system and detail drawings, photographs and tables.  
 
The Publications are divided into separate documents for SCHADIS ®. A document can be a full 
magazine article, a major chapter or a subchapter. 
 
SCHADIS® is published in paper/book form, but is also accessible with an online database  
(www.irb.fraunhofer.de/schadisύΦ ! ƭƛŎŜƴǎŜ ǘƻ Ŏƻƴǎǳƭǘ ǘƘŜ ŘŀǘŀōŀǎŜ Ŏƻǎǘǎ ϵ плл ǇŜǊ ȅŜŀǊΦ LŦ ȅƻǳ ƘŀǾŜ 
this license you receive a username and password for access. 
 
In addition, for downloading certain articles you need to pay per view. 
 
Login 
 
See hereunder the inlog screen. 

 

http://www.irb.fraunhofer.de/schadis
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Search possibilities 
 
The search screen looks as follows: 
 

 
 
The publications, from 1973-2013, are searchable with free search terms. You can select the text 
ōƻƻƪ ǎŜǊƛŜǎ όΨCŀŎƘōǳŎƘǊŜƛƘŜΩύ ƛƴ ǿƘƛŎƘ ȅƻǳ ǿŀƴǘ ǘƻ ǎŜŀǊŎƘΥ .ŀǳǎŎƘŀŘŜƴǎŦŅƭƭŜΣ .ŀǳǎŎƘŅŘŜƴ-Sammlung 
etc. 
 
Example: solar panels 
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Appendix 2.8 TƘŜ .ŜƭƎƛŀƴ .ǳƛƭŘƛƴƎ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΩǎ ¢ŜŎƘƴƛŎŀƭ !ŘǾƛŎŜ 
department (ATA) 

 
Described by : BBRI (Belgium), April 2013 
 
1. Activities 
 
Shortly after its establishment, the BBRI established its Technical Advisory Division - simply referred 
to as ATA - to translate the results of applied research into practice. 
 
Therefore ATA ensures the availability of versatile staff available to assist construction professionals 
(and in particular the contractors) with advice and support for difficulties encountered on-site.  
 
Technical assistance is provided by telephone, written advice (letters, fax, e-mail) and through site 
visits. 
 
The main objective of these activities is to improve the quality of the built environment, and this in 
the broadest sense of the word. 
 
ATA continuously converses research into personalized, technical services in various technical sub-
sectors of the construction industry. Its scope of activities is very broad given the many partners that 
operate in the construction sector, their uses and traditions, the various and often unique install, 
incorporation and execution techniques and the individual differences in maintenance and living 
habits of users. 
 
ATA interventions concern providing assistance in making a thoughtful choice of materials, products 
and/or systems, the design of buildings and their detailing, the quality and assessment of structures, 
the terms of use and manner and frequency of maintenance, evaluation of defects or failures in case 
of technical disputes and/or damage, the provision of technical information so that a settlement can 
be achieved more easily in the event of construction pathology, the finalization of effective 
rehabilitation or renovation, providing direct technical assistance at the request of experts acting on 
behalf of the courts and contributing to preventive initiatives such as the development of technical 
publications, participation in seminars and construction fairs, .... 
 
ATA does not act as an engineering office and does not treat legal or financial questions. 
 
The technical advice should be valuable for all parties involved. To this end, the advice is as complete 
as possible, which is why gathering the maximum amount of relevant information and findings is very 
important, is based on sound scientific arguments and evidence (measurements, tests as well as 
technical, scientific literature) and is objective, sticking as far as possible to state-of-the-art reference 
documents.  
 
The opinion of ATA is for information only and is not binding, but obviously it may serve as a solid 
technical foundation for the purpose of a reconciliation between the parties or in case of a court 
expertise. 
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If in situ observations are required to provide sound advice there is the possibility - at the request of  
a member contractor, executive contractor or a court expert appointed by the court to investigate 
the problem on site.  
 
The ATA engineers may provide material for a number of measurements and tests (sampling, 
determining the moisture content of building materials, carrying out immediate and long-term 
climate measurements, verification of flatness, straightness, verticality, levelness, ..., checking of 
ǇŜǊŦƻǊƳŀƴŎŜǎΣ ŎƻƭƻǳǊ ŀƴŘ ǎƻǳƴŘ ƳŜŀǎǳǊŜƳŜƴǘǎΣ ΧύΦ  
 
If more specialized tests are appropriate, ATA calls on the services of various laboratories of the 
..wLΩǎ ŜȄǇŜǊƛƳŜƴǘŀƭ ǎǘŀǘƛƻƴ ƛƴ [ƛƳŜƭŜǘǘŜ ό.ŜƭƎƛǳƳύΦ  
 
After a site visit ς at the cost and at the express request of a member, executive contractor - a 
technical report may be prepared. Such reports contain the information obtained, a description of 
the problem, the findings and present a detailed technical discussion of the problem and suggestions 
for a possible cure or repair and a conclusion. 
 
2. Pathology database 
 
!¢!Ωǎ ǇŀǘƘƻƭƻƎȅ ŘŀǘŀōŀǎŜ ƛǎ ǎƻƭŜƭȅ ŀƛƳŜŘ ŀǘ ŎƻƴǘǊƛōǳǘƛƴƎ ǘƻ !¢!Ωǎ Ƴŀƛƴ ƻōƧŜŎǘƛǾŜǎ ŀǎ ǊŜŦŜǊǊŜŘ ǘƻ 
ŀōƻǾŜ ŀƴŘ ŀǘ ǘƘŜ ŘƛǎǎŜƳƛƴŀǘƛƻƴ ƻŦ ǘŜŎƘƴƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ..wLΩǎ ǇǳōƭƛŎŀǘƛƻƴǎΣ Ƴŀƛƴƭȅ 
codes of good practice, but also brief digests attributed to a specific technical problem or solution, 
and to contribute to general interest activities, such as standardization and the establishment of 
technical approvals. 
 
As such, the ATA database is not publicly available, but where relevant, its content may be used by 
ATA for documents intended to be publicly available. 
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Appendix 3 - Specifications for an EU-pathology 
database for insurers 

 

3.1 Introduction 
 
The purpose of an EU-wide pathology knowledge base is to help insurers in their risk assessment of 
eco-technologies (or other innovative products).  
 
From previous consultations with insurers, the required functionalities of the tool to be developed 
are:  
 

1. A database with pathology records, that provides qualitative technical information on the 
pathology of eco-technologies (without any statistical data disclosure of claims) 

2. ! Ψ²ŀǊƴƛƴƎ ǇǊƻŎŜŘǳǊŜΩ όƻǊ ƘŀȊŀǊŘ ƴƻǘƛŦƛŎŀǘƛƻƴ ǇǊƻŎŜŘǳǊŜύΣ ǿƘŜǊŜ ƛƴǘŜǊƭƻŎǳǘƻǊǎ ƛƴ ŜŀŎƘ 
country can report issues/defects.  

3. An overview of quality signs for eco-technologies (as an extract from the quality signs 
directory to be developed within WP1). 

 
3.2. Specifications for the data base 
 
The European knowledge-base consists of a database, where pathology data (compiled from various 
sources) are stored (a file with records), and a program for the input- and output interfaces. In order 
ǘƻ ōŜ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ŘŜƳŀƴŘǎ ōȅ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΣ ǘƘŜ ǇǊƻƎǊŀƳ ǎƘƻǳƭŘ ōŜ ŀ ΨŦǊŜŜ ŀŎŎŜǎǎΩ 
program. 
 
Hereunder the specifications for the database are given. 
 
Each pathology record consists of a number of fields.  
 
It is not necessary to fill in all fields. For many pathology records this would be too time-consuming.   
 
The most essential fields for insurers are marked in redΦ  ¢ƘŜ ŦƛŜƭŘǎ ŦƻǊ ΨǘȅǇŜ ƻŦ ŜŎƻ-ǘŜŎƘƴƻƭƻƎȅΩ ŀƴŘ ŀ 
description of the defect/failure should in any case be filled in as a minimum.  
 
In the most right column it is indicated whether a field can be left blank (without an answer). But for 
ǘƘƻǎŜ ŦƛŜƭŘǎ ǿƘŜǊŜ ŀƴ ŀƴǎǿŜǊ ǎƘƻǳƭŘ ōŜ ƎƛǾŜƴΣ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ǘƻ ŀƴǎǿŜǊ Ψ5ƻƴΩǘ ƪƴƻǿΩ ƛǎ ǇƻǎǎƛōƭŜ ŦƻǊ is 
possible for most fields. 
 
 
 
 
 
. 
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No. Field name Type of field Example Can the 

field be 
left 
blank? 

Unique record key 

1 System serial number   Numerical 1 Auto-
matic 

2 Name of the information provider Text NHBC No 

3 Dossier code of the information provider Numerical P3462 No 

 Source of the pathology case 

4 What is the source of the description of the 
pathology case? 

 Based on an inspection report of a 
particular case/building; 

 Inspection 
report 

 No 

 Based on a sample of or database 
with pathology cases; 

 Based on a claim; 

 Based on literature, research 
papers, defect information sheets, 
etc, namely: 
o ΧΧΧ όǘƛǘƭŜǎ ƻŦ ǘƘŜ ǎƻǳǊŎŜǎΣ 

references) 

 Based on general knowledge/ 
experience 

 Other 

Identification of the construction work where the defect/failure has occurred 

5 Name of construction work or project Free memo text 

 ΧΧΦ 

The Green 
Office Tower 

Yes 

6 Country where the construction work or 
project is executed 

Predefined with names of EU 
countries: 

 Several European countries 

 Spain 

 Czech Republic 

 UK 

 Etc. 

 5ƻƴΩǘ ƪƴƻǿ 

UK No 

7 Town where the construction work or 
project is executed 

¢ŜȄǘ ǇƭǳǎΥ Ψ5ƻƴΩǘ ƪƴƻǿΩ 

 ΧΧΦ όǇƭŜŀǎŜ Ŧƛƭƭ ƛƴ ǘƘŜ ǘƻǿƴύ 

 5ƻƴΩǘ ƪƴƻǿ 

London No 

8 Geo-climatic character of the location of 
the construction work or project 
Notes: In some countries, a zip code + 
altitude, or click on a map, gives the 
climatic zone. May be it could be better to 
ǎǇƭƛǘ ά/ƭƛƳŀǘƛŎ ȊƻƴŜέ ŀƴŘ ά{ǇŜŎƛŦƛŎǎ ƻŦ ǘƘŜ 
ȊƻƴŜέ ό9ŀrǘƘǉǳŀƪŜ ŀǊŜŀΣ tǊƻǘŜŎǘŜŘ ŀǊŜŀΧύΦ 
Would it be not enough to talk about: 
Oceanic climate, Continental climate and 
Meditteranean climate ? 

Predefined categories, plus empty field 
for free memo text (multiple answers 
possible): 

 Near the coast 

 Rainy area 

 Windy area 

 Arctic/polar/cold 

 Tempered climate 

 Subtropics climate 

 Hot dry area 

 Earthquake area 

 hǘƘŜǊΥ ΧΧ. (please fill in) 

 5ƻƴΩǘ ƪƴƻǿ 

Near the 
coast 

Yes 

9 Type of construction work tǊŜŘŜŦƛƴŜŘ ŎŀǘŜƎƻǊƛŜǎ Ǉƭǳǎ ΨŘƻƴΩǘ Other: High- No 
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Note: For insurers, the following building 
typology can also be relevant. This 
typology is more oriented on technical risks 
(with respect to the building itself or to the 
end-user warranties):  
1. individual housing 
2. collective housing 
3. building with public access 
4. office buildings 
5. industrial buidings 
6. building having extrinsic technical risks 
(e.g. earthquake), 
7. building having intrinsic technical risks 
(e.g. high-rise buildings) 

ƪƴƻǿΩ όƳǳƭǘƛǇƭŜ ŀƴǎǿŜǊǎ ǇƻǎǎƛōƭŜύ 
New or existing buildings? 

 New 

 Existing  
Type of work: 

 dwellings 

 buildings 

 office 

 education 

 leisure  

 health 

 cultural 

 commercial 

 agricultural 

 industrial 

 other building 

 civil engineering works 

 ƻǘƘŜǊΥ ΧΦΦ όǇƭŜŀǎŜ Ŧƛƭƭ ƛƴύ 

 ŘƻƴΩǘ ƪƴƻǿ 

rise building 

10 Starting date of the work Date fixed format 

 ..-..-  (day-month-year)  (please fill 
in) 

 5ƻƴΩǘ ƪƴƻǿ 

01-01-2010 No  

11 End date of the work Date fixed format 

 ..-..-  (day-month-year)  (please fill 
in) 

 5ƻƴΩǘ ƪƴƻǿ 

01-01-2012 No 

12 Has the construction work or project been 
completed? 

Boolean yes/no 

 Yes 

 No 

 5ƻƴΩǘ ƪƴƻǿ 

Yes Yes 

13 Was there a completion survey for the 
handover of the construction work/project 
to the client?   

Boolean yes/no 

 Yes 

 No 

 5ƻƴΩǘ ƪƴƻǿ 

Yes Yes 

14 If yes, what was the date of the 
completion survey? 

5ŀǘŜΣ Ǉƭǳǎ ΨŘƻƴΩǘ ƴƻǿΩ 

 ..-..-  (day-month-year)  (please fill 
in) 

 5ƻƴΩǘ ƪƴƻǿ 

30-12-2011 Yes 

15 Was a Technical Inspection Service (TIS) 
contracted for this project? 

Boolean yes/no 

 Yes 

 No 
5ƻƴΩǘ ƪƴƻǿ 

  

16 Date of the failure/defect/damage 5ŀǘŜΣ Ǉƭǳǎ ΨŘƻƴΩǘ ƪƴƻǿΩ 

 ..-..-  (day-month-year)  (please fill 
in) 

 5ƻƴΩǘ ƪƴƻǿ 

01-07-2012 Yes 

Type of eco-technology (material/product/system) that was involved in the defect/failure 

17 Category 
bƻǘŜΥ ΨŜŎƻ-ǘŜŎƘƴƻƭƻƎƛŜǎΩ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎΥ 
ΨǘŜŎƘƴƻƭƻƎƛŜǎ ǿƘƛŎƘ ŀǊŜ όǎǳǇǇƻǎŜŘ ǘƻύ 
contribute to the environmental 

Predefined categories (based on the 
usual topics of the environmental 
performance of a building), plus empty 
fields for free memo text (multiple 

Energy 
conservation 
or efficiency 
techniques 

No 
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performance of buildings (and whose use is 
less environmentally harmful than relevant 
ŀƭǘŜǊƴŀǘƛǾŜǎύΩΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘƻǇƛŎǎ ŀǊe 
considered to make up environmental 
performance: 
- Energy; 
- Water; 
- Waste and pollution; 
- Protection of biodiversity and natural 

environment; 
- Minimization of the use of resources, 
Within each topic we have identified one or 
more typical examples of technologies. 
Of course a categorization that follows a 
standardized classification of building 
elements or building products (like SfB, or 
Uniclass) could also be worked out. 

answers possible) 
ENERGY 
Energy performance: 

 passive house / active house 

 ƻǘƘŜǊΣ ƴŀƳŜƭȅ ΧΦΦ 
Use of renewable energy: 

 ǇƘƻǘƻǾƻƭǘŀƛŎ ǇŀƴŜƭǎ όt±Ωǎύ 

 wind turbine 

 solar hot water (SHW) 

 ƻǘƘŜǊΣ ƴŀƳŜƭȅ ΧΦΦ 
Energy efficiency techniques: 

 mechanical ventilation with heat 
recovery (MVHR) 

 heat pump 

 domotics, e.g. controls of space 
heating 

 ƻǘƘŜǊΣ ƴŀƳŜƭȅ ΧΦΦ 
Thermal insulation: 

 Insulation made of bio-materials, like 
natural fibers (hemp) 

 cavity wall insulation (CWI) 

 solid wall insulation (SWI) 

 double skin curtain wall/façade 

 EPS (expanded polystyrene) panels 

 vacuum-ƛƴǎǳƭŀǘŜŘ ǇŀƴŜƭǎ ό±LtΩǎύ 

 double-glazed windows with 
evacuated units 

 ƻǘƘŜǊΣ ƴŀƳŜƭȅ ΧΦΦ 
Other energy conservation or efficiency 
techniques 

 passive shading devices (e.g. brises 
soleils) 

 Grey water heat recovery 

 hǘƘŜǊΣ ƴŀƳŜƭȅ ΧΦΦ 
WATER 
Water conservation techniques: 

 Green roof/ brown roof 

 In house water-treatment system 

 Rainwater catchment basins, grey 
water harvesting 

 hǘƘŜǊΣ ƴŀƳŜƭȅ ΧΧ 
Water efficiency/management 
techniques: 

 low-water use appliance, like spray 
taps, flush toilets 

 ultra low water-efficient plumbing 
fixtures 

 sustainable urban drainage systems 
(SUDS) 

 porous pavements 

 ƻǘƘŜǊΣ ƴŀƳŜƭȅ ΧΧ 
Water metering: 

 water leakage detection systems 
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 ƻǘƘŜǊΣ ƴŀƳŜƭȅ ΧΧ 
WASTE AND POLLUTION 
Minimize pollution during construction: 

 biological waste treatment systems 
to treat waste on-site 

 separate/recycle waste 

 composting toilets 

 waste containers 

 ƻǘƘŜǊΣ ƴŀƳŜƭȅ ΧΧ 
Limitation of emission of CO2, ozone 
depleting gasses, greenhouse gasses 

 ammonia cooling agent in cooling 
systems 

 ƻǘƘŜǊΣ ƴŀƳŜƭȅ ΧΦΦ 
Limitation of toxic chemicals: 

 low VOC materials (paints, kits, 
glues) 

 ƻǘƘŜǊΣ ƴŀƳŜƭȅ ΧΦΦ 
PROTECTION OF BIO DIVERSITY AND 
NATURAL ENVIRONMENT 

 roof garden 

 ƻǘƘŜǊΣ ƴŀƳŜƭȅ ΧΦΦ 
MINIMIZE THE USE OF RESOURCES 
Re-use or recyclability of construction 
works, their materials and parts after 
demolition 

 metal storage / shipping containers 

 aluminium or steel frame 
components/systems (up to 90% 
recyclable) 

 ƻǘƘŜǊΣ ƴŀƳŜƭȅ ΧΦΦ 
Usage of renewable materials: 

 wood, bamboo 

 paper-based (e.g. Warmcell) 

 ƻǘƘŜǊΣ ƴŀƳŜƭȅ ΧΦΦ 
Minimize materials 

 Bubble Deck floors 

 hǘƘŜǊΣ ƴŀƳŜƭȅ ΧΦΦ 
OTHER TECHNIQUES / TECHNOLOGIES 
/ PRODUCTS / MATERIALS 

 ΧΧΧΧΧΦ όǇƭŜŀǎŜ Ŧƛƭƭ ƛƴύ 

18 Specific type Free memo ǘŜȄǘ Ǉƭǳǎ ŘƻƴΩǘ ƪƴƻǿΥ 

 ΧΧΧΧΧΦ όǇƭŜŀǎŜ Ŧƛƭƭ ƛƴ ǘƘŜ ǘȅǇŜ ƻŦ 
eco-technology, for example 
ΨǇƻƭȅŎǊȅǎǘŀƭƭƛƴŜ ǎǳǇŜǊƛƳǇƻǎŜŘ 
ǇƘƻǘƻǾƻƭǘŀƛŎ ǇŀƴŜƭǎΩΣ ƻǊΥ ΨŀŎǊȅƭ 
ǇŀƛƴǘǎΩύ 

 5ƻƴΩǘ ƪƴƻǿ 

Photovoltaic 
panels 

No 

Description of the defect/failure 

19 Type of defect/failure 
Notes:  
ΨŘŜŦŜŎǘΩ is a situation where one or more 
elements do not perform its/their intended 

Predefined categories (based on 
J.Douglas & B.Ransom- Understanding 
Building Failures, 2007), plus empty 
field for free memo text 

Traditional 
risk 

No 
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function(s), 
ΨŦŀƛƭǳǊŜΩ is: the termination of the ability of 
an item to perform a required function. 
Though the definitions of 'defect' and 
'failure' seem almost identical, they do not 
have the same meaning. The term defect 
implies a shortcoming in respect of some 
normative or even perceived standard or 
requirement. But the defect may lead ς by 
some means - to a situation in which a 
specific required function cannot be 
fulfilled any longer. For example: a crack in 
a partition wall can be considered as a 
defect. It depends on the functions of the 
wall and on, for instance, crack-width 
whether the wall fails in performing its 
required functions. 
The type of defect may vary widely; from a 
minor aesthetic crack to a major collapse. 
Obviously, the latter implies a failure, i.e. 
the termination of required use.  
The list of predefined categories of failures 
comes from J.Douglas & B.Ransom- 
Understanding Building Failures (2007). 
¢ƘŜ ŀǳǘƘƻǊǎ ƴƻǘŜΥ ά.ǳƛƭŘƛƴƎ ŦŀƛƭǳǊŜǎ Ŏŀƴ be 
classified into several broad groups. These 
failure classifications, however, are not 
mutually exclusive ς some overlap with one 
another. For example, a failure of material 
can be both irreversible and non-structural 
ς such as bossing and spalling of 
plasterwork/rendering. 
Or a structural failure can lead to a non-
structural failure (e.g. subsidence can lead 
to cracking in rendering) and vica versa 
(e.g. a dampness problem can lead to 
fungal attack of loadbearing timbers 
nearby). A material failure can lead to a 
system failure (e.g. corroded walls ties can 
result in cracking and bowing of outer leaf 
ƻŦ ōǊƛŎƪǿƻǊƪύ ŀƴŘ ǾƛŎŀ ǾŜǊǎŀΦέ 

 Aesthetic failure (i.e. Crazing or 
shrinkage cracking of concrete) 

 Functional failure (i.e. Leaks in 
elements such as roofs, walls and 
floors ; malfunctioning of 
installations) 

 Failure of materials (i.e. Corrosion 
of metals) 

 System failure of components and 
elements (i.e. Carbonation of 
concrete, leading to corrosion of 
reinforcement and subsequent 
cracking and spalling of concrete 
members) 

 Structural failure (i.e. Subsidence - 
a downward movement of a 
building caused by below ground 
factors ς such as desiccation of clay 
soil). 

 Non-structural failure (i.e. 
Delamination of roof tiles and 
slates) 

 Reversible failure (i.e. Jamming of 
doors and windows as a result of 
moisture intake by these 
components ς usually in winter; in 
the summer the wood dries out 
and the windows and doors 
become unstuck) 

 Irreversible failure (i.e. Chemical 
reactions such as sulphate attack 
on mortar or rendering) 

 hǘƘŜǊΣ ƴŀƳŜƭȅ ΧΧΦ 

20 Defective/damaged part 
 
Note: predefined categories according to 
SfB classification of building elements 

Predefined categories, based on the 
SfB classification of building elements, 
plus free memo text (multiple answers 
possible) 

 1.Substructure 

 2.Superstructure 

 2A.External wall 

 2B.Internal wall 

 2C.Floors and galleries 

 2D.Stairs, balustrades, ramps 

 2E.Roof 

 2F.Frames 

 2G.Windows and external doors 

Other: Power 
supply 

No 
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 2H.Internal doors 

 3.Finishes 

 3A.Wall finishes 

 3B.Floor finishes 

 3C.Roof finishes 

 3D.Ceiling finishes 

 4.Services 

 4A Refuse disposal 

 4B.Drainage 

 4C.Hot and cold water 

 4D.Gases 

 4E.Refrigeration 

 4F.Space heating 

 4G.Ventilation and air conditioning 

 4H.Power 

 4I.Lighting 

 4J.Communications installations 

 4K.Transport  (lift and conveyor 
installations) 

 4L.Security (protective 
installations) 

 5.Furnishings (fittings and loose 
equipment 

 6.External works and services 

 hǘƘŜǊΥ ΧΧΧΧ όǇƭŜŀǎŜ Ŧƛƭƭ ƛƴύ 

21 Description of the consequences/effects of 
the defect/failure 
Note: predefined categories inspired by ISO 
15686-1 

Free memo text 

 ΧΧΧΧΧΦόǇƭŜase describe the 
loss) 

 Danger to life (i.e. sudden 
collapse of structure) 

 Risk of injury (i.e. loose star 
tread) 

 Danger to health (i.e. serious 
damp penetration) 

 Costly repair (i.e. extensive 
scaffolding required) 

 Costly because repeated 
repair (i.e. window hardware 
replacement) 

 Interruption of building use 
(i.e. heating failure) 

 Security comprised (i.e. 
broken door latch) 

 Minor repair or correction of 
defects with little extent.  

 Increased service for  
prevention of defects of 
damage.  

 No exceptional problems; 
regular service is sufficient 
(i.e. Replacement of light 
fixtures) 

Total loss of 
the building 
after a fire.  

yes 

22 Was the defected product repaired or Predefined with free memo text: Not yet Yes 
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replaced?  Repaired 

 Replaced 

 Not yet 

 No 

 5ƻƴΩǘ ƪƴƻǿ 

 hǘƘŜǊΥ ΧΧΧΦΦ όǇlease fill in) 

     

Causes of the failure/defect 

23 Has the cause of the defect/failure been 
analysed, or is it known? 

Boolean yes/no, plus empty field for 
free memo text 

 Yes 

 No 

Yes No 

24 If yes, what has been the cause (global or 
in detail)? 
Note: We do not ask for who is responsible 
for the defect/failure. But if the 
responsibility has been determined (for 
example by arbitrage, by the court or 
otherwise), this can be mentioned in the 
free text cell. You can choose also to 
indicate the type of actor who is held 
responsible (installer, designer, 
manufacturer, user, etc.) 
 

Free memo text or choose from 
predefined categories (based on a 
typical categories of failures in 
construction) 

 ΧΧ όǇƭŜŀǎŜ ŘŜǎŎǊƛōŜ ǘƘŜ ŎŀǳǎŜΣ 
and/or choose from one of the 
categories hereunder) 

 Requirements management (change 
ƛƴ ŎƭƛŜƴǘǎΩ ǊŜǉǳƛǊŜƳŜƴǘǎΣ 
misunderstanding of the 
effectiveness of the technology, poor 
project management, inaccurate 
engineering or architectural data) 

 Product manufacture and delivery 
issues (faulty manufacture, late 
delivery, storage issues, awkward 
packaging, poor transport of 
product) 

 Construction/installation problems 
(incorrect installation 
documentation, failure in 
installation, poor workmanship, 
misuse of products, inadequate 
supervision, commissioning failure, 
vandalism) 

 Operational failure (product failure 
once installed, incorrect user 
documentation) 

 Ageing and degradation (biological, 
chemical, physical, mechanical) 

 Other reason for failure 

 Cause not yet known 

 5ƻƴΩǘ ƪƴƻǿ 

Wrong 
installation 
of power 
supply (not 
protected as 
requested by 
manufacture
r 

 Yes 

     

Quality signs related to the defect/failure for the product/material/system in place at time of construction 

25 Type of quality sign related to the 
defect/failure 

Text: Predefined categories, plus 
empty field for free memo text 
(multiple answers possible) 

 No quality signs in place at time of 
construction 

 Quality sign(s) for works in place 

Products and 
competences 

Yes 
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 Quality sign(s) for product(s) in place 

 Quality sign(s) for systems in place 

 Quality sign(s) for competence(s) of 
construction actors in place 

 5ƻƴΩǘ ƪƴƻǿ 

 hǘƘŜǊΣ ƴŀƳŜƭȅΥ ΧΧΧΧΦΦ 

26 Name of quality sign Text 

 ΧΧΦΦ  όǇƭŜŀǎŜ ŜƴǘŜǊ ǘƘŜ ƴŀƳŜόǎύ ƻŦ 
the quality sign(s) in place at time of 
construction) 

Qualibat, 
Avis 
Technique 

Yes 

27 Is the contractor/installer specialized in 
that technology (is it his normal and main 
activity)? Of does the company have 
employees who are competent for 
installing/incorporating the eco-
technology?  

Predefined categories plus Free 
memotext (multiple answers possible) 

 Yes, <5 years experience 

 Yes, 5-10 years experience 

 Yes, >10 years experience 

 The installer/contractor is certified 
or recognized by an independent 
organisation for this technology or 
activity. 

 No or hardly any experience 

 5ƻƴΩǘ ƪƴƻǿ 

 hǘƘŜǊΥ ΧΧ 

5-10 years of 
experience 

Yes 

Lessons learned 

28 How to avoid or prevent the defect/failure 
(lessons learned, prevention measures) 

CǊŜŜ ƳŜƳƻǘŜȄǘΣ Ǉƭǳǎ Ψ5ƻƴΩǘ ƪƴƻǿΩ 

 ΧΧ 

 5ƻƴΩǘ ƪƴƻǿ 

5ƻƴΩǘ ƪƴƻǿ Yes 

Other remarks 

29 
Here you can add any other comments or 
remarks you want to make. 

Free memotext 

 ΧΧΦΦ 

 Yes 

 
 

Type of fields 
 
Á bǳƳŜǊƛŎŀƭ όŘŜŎƛƳŀƭύΤ ŦƻǊ ŜȄŀƳǇƭŜΥ ϵ мллΦллл όƴƻǘ ŀǇǇƭƛŎŀōƭŜ ŦƻǊ ǘƘƛǎ ŘŀǘŀōŀǎŜύ 
Á Boolean (true/false); for example yes / no 
Á ¢ŜȄǘ όŜƳǇǘȅ ƻŦ ƳŀȄƛƳǳƳ ƭŜƴƎǘƘύΣ ŦƻǊ ŜȄŀƳǇƭŜΥ ΨŦƛǊŜ ƛƴ ǇƻǿŜǊ-ǎǳǇǇƭȅΩ(with maximum number 

of characters:  30 
Á CǊŜŜ ƳŜƳƻ ǘŜȄǘ όƴƻ ǊŜǎǘǊƛŎǘƛƻƴǎ ǘƻ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ǘŜȄǘύΥ ΨŦƛǊŜ ƛƴ ǇƻǿŜǊ-ǎǳǇǇƭȅ ŎŀǳǎŜŘ ōȅ ΦΦŜǘŎΦ Ψ 
Á Date; format: dd-mm-yyyy, e.g. 12-02-2013 

 

Structure of the fields 
 
See the following table with examples. 
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3.2 Specificaǘƛƻƴǎ ŦƻǊ ǘƘŜ Ψ²ŀǊƴƛƴƎ ǇǊƻŎŜŘǳǊŜΩ 
 
Regarding the Warning Procedure, the idea is being able to gather and communicate the existing 
ƛƴŦƻǊƳŀǘƛƻƴ όΨǊŀǇƛŘƭȅΩύΦ ¢ƘŜ ŦƻǊƳ Ƙŀǎ ǊŜŀƭƭȅ ƴƻ ƛƳǇƻǊǘŀƴŎŜΣ ŀƴŘ ƛǎ ǘƻǘŀƭƭȅ ƛƴŘŜǇŜƴŘŜƴǘ ŦǊƻƳ ǘƘŜ 
database.  
 
For the warning a very simple database structure is proposed:  
 
ü Name of the organisation / person who is doing the warning; 
ü Description of the eco-technology for which the warning is given; 
ü Description of the warning; 
ü Indication of the risk:  

o there is a clear and immediate risk for health and safety; 
o there is a clear and immediate risk for severe economic damages (one such case may 

lead to significant direct or indirect damages); 
o at this moment there is no clear and immediate risk for health and safety and/or severe 

economic damages, but maybe in future with widespread use. 
ü Possibility to add attachments. 

 
 

3.4 Specifications for the extract of the Quality Signs inventory 
 
P.M.
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3.5 Specifications of the output-structure of the database 
 
Format for screen to select the parameters for the analysis (see Excel sheet for complete structure, 
with predefined categories): 
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Further specifications: 
 
ü ΨbŜȄǘΩ- ŀƴŘ ΨǇǊŜǾƛƻǳǎΩ ōǳǘǘƻƴ ƻƴ ŜŀŎƘ ǎŎǊŜŜƴΦ 
ü Ψ9ȄǇƻǊǘΩ-button, to export the data from the database to Excel.If a parameter has more filling, 

this parameter must have more space on the screen. Each screen must be built up 
live.Multiuser: several people must be able to approach and work with the 
database.Statistics: 4 or 5 summaries in a fixed format 
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Appendix 4 ς Draft agreement 
 
Draft agreement for involvement of national actors in the EQEO during the pilot test phase, 2013-2014 
 
P.M. 
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1: Deliverable 3.1 Update of the mapping of insurance regimes 
 

Based on the information gathered during the Elios 1 pilot project mapping, this study will first 
update the information about the current different regimes in force in the EU-27. 
In a second time, we will extend this pure update of the legal framework made in Elios 1 to market 
considerations with the help of a questionnaire (preliminary version presented in appendix). 
 
With the final objective of sharing valuable information between the actors of construction insurance 
the information presented should give answers to the following questions for the selected countries: 
ü What are the legal requirements in order to define the local risks of operation? 
ü What guarantees are mandatory? What is covered? 
ü How do I get insured (who to contact, what information is required, what quality signs are 

valued)? 
 

1.1 Selected construction insurance schemes 
 
Considering in first place the object of the study, i.e. eco-technologies, and according to the tender, 
we chose to ignore in our assessment property insurance guarantees. Those guarantees protect from 
risks that are not necessarily linked to inherent defects of the construction work, and therefore do 
not deal with the innovative character of the object of this study. The study will focus essentially on 
liability insurance, whether general Third Party Liability (TPL), Professional Indemnity (PI) or long 
term Inherent Defect Insurance (IDI). 
 
ConsƛŘŜǊƛƴƎ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ǎǘǳŘȅΣ ƛΦŜΦ ŀŎŎŜǎǎ ǘƻ ƛƴǎǳǊŀƴŎŜ ŦƻǊ {a9ΩǎΣ ǿŜ ŀƭǎƻ ŎƘƻǎŜ ǘƻ ƛƎƴƻǊŜ 
guarantees taking place before handover (completion of construction) that are widely common and 
not closely linked with the technology. Therefore we will not assess the Third Party Liability 
ƎǳŀǊŀƴǘŜŜǎ ŘǳǊƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴΦ aŀƴǳŦŀŎǘǳǊŜǊǎΩ ǇǊƻŘǳŎǘ ƎǳŀǊŀƴǘŜŜǎ ŀǊŜ ŀƭǎƻ ƛƎƴƻǊŜŘ ŦƻǊ ǘƘŜ ǎŀƳŜ 
reasons. 
 
We will also try to survey the existing tax incentives and more generally the regulatory framework 
regarding incentives for sustainable constructions, with the difficulty that these incentives can 
change from one day to the next. 
 
Considering this scope for the study, we will focus our analysis toward the following guarantees, on 
its post completion part regarding Third Partȅ [ƛŀōƛƭƛǘȅ όǎŜŜ άƘƻǿ ƛƴǎǳǊŀƴŎŜ ǿƻǊƪǎέΣ нлмнκлпκмтΣ ōȅ 
Insurance Europe3): 
 
ü Third Party Liability (TPL) 
ü Professional Indemnity (PI) 
ü Inherent Defect Insurance (IDI) 

                                                           
3 http://www.insuranceeurope.eu/publications/publications-web 
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In order to clarify the content of those guarantees, please find hereafter some general definitions: 
 

¶ Third Party Liability (TPL) 
TPL is a liability that covers bodily injury and/or material damage caused by the insured, whether 
individuals or corporations (our case), to a third party as a result of action or inaction, or negligence, 
and which injury and/or damage must be remedied. 
 

¶ Professional Indemnity (PI) 
PI insurance, also called professional liability insurance, is a form of liability insurance that helps 
protect professional advice and service-providing individuals and companies from bearing the full 
cost of defending against a negligence claim made by a client, and damages awarded in such a civil 
lawsuit. The coverage focuses on alleged failure to perform on the part of, financial loss caused by, 
and error or omission in the service or product sold by the policyholder. These are potential causes 
for legal action that would not be covered by a more general liability insurance policy which 
addresses more direct forms of harm. Coverage does not include criminal prosecution, nor a wide 
range of potential liabilities under civil law which may be subject to other forms of insurance. 
 

¶ Inherent Defect Insurance (IDI) 
IDI is a long-term insurance covering damages to the construction which result from an inherent 
defect discovered after completion and after the owner has taken over the property. 
Inherent Defect: any defect in the structural works which is attributable to a defect in design or 
workmanship or materials. 
Structural works: all internal and external load bearing elements essential to the stability and 
strength of the premises (including subsidence / heave of the soil). 
 
While those guarantees rely on the same basis, they may have differential characteristics depending 
on their local implementation. Thus, we may find the following cases: 

- Existence of different liability regime based on legal or contractual obligations. 
- Possible choice of an applying legal framework that is different from the framework of the 

Member State of the insured, considering the non-ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ άƻǾŜǊǊƛŘƛƴƎ mandatory 
ǇǊƻǾƛǎƛƻƴέ ǘƻ ƛƴǎǳǊŀƴŎŜΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ά[ŀǿ ŀǇǇƭƛŎŀōƭŜ ǘƻ ŎƻƴǘǊŀŎǘǳŀƭ ƻōƭƛƎŀǘƛƻƴǎ όwƻƳŜ 
Lύέ4 (Article 7 - Insurance contracts, Article 9 - Overriding mandatory provision). 

- The regime can be based on an obligation of result or obligation of mean. Within the same 
regime, the obligation can change depending of the type of insured (e.g. results for 
contractor and mean for the designers). 

- Insurance can be compulsory or not. 
- Scope of the guaranties : 

 + Type of construction works concerned (by the law) 
 + Amount covered / possibility to limit the indemnity 

- [ŜƎŀƭ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άƘŀƴŘƻǾŜǊέ ƻǊ άŘŀǘŜ ƻŦ ŎƻƳǇƭŜǘƛƻƴέΣ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ǘƛƳŜ ƭƛƳƛǘǎ ƻŦ ǘƘŜ 
guarantees. 

- Length of the guarantees (IDI can be of 5 to 12 years long). 
- Liability based on no fault or on proven fault, determining where the burden of proof lies. 
- Exemption clauses 
- With or without Recourse 
- Claim management : claims made / risk attaching (see definitions in annex) 
- Legal delays for claim management 

                                                           
4
 http://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:177:0006:0016:en:PDF 
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- Limitation period to activate the guarantees 
 

1.2 Energy performance guarantees 
 
Energy performance guarantees is a particular case of insurance since our first findings show that 
Energy Performance Guarantees are almost inexistent in the European insurance market. This 
conclusion will of course need to be confirmed with further discussions with insurers. 
 
Nonetheless some financial protection seems to be existing, essentially in Germany. That situation is 
assessed in the 2nd ŘŜƭƛǾŜǊŀōƭŜΣ άCƛƴŀƴŎƛŀƭ ƳŜŎƘŀƴƛǎƳǎ ŦƻǊ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ƛƴǾŜǎǘƻǊǎΩ ƛƴǘŜǊŜǎǘέΦ 
 
At the moment, under the growing trend of sustainable development construction, notably through 
its Grenelle laws, and its very extended inherent defect guarantees (unfit for use), France institutions 
are in a process of reflexion and definition of how energy performance could be guaranteed. 
For now, major insurers offer guarantees on malfunctioning of equipment, or machinery breakdown 
(MB), with possible business interruption (BI) extensions, but not on real performance guarantees. 
Some brokers are proposing some energy performance guarantees, for specific markets such as the 
installation of efficient boilers within private renovation works, but it did not find commercial success 
yet, mainly because of a lack of the demand. 
 
In Germany, if a small offer exists, proposed by a few brokers or reinsurers (Munich Re) the number 
of contracts appears to be small and the targeted client to be essentially big manufacturers. 
Nonetheless a real activity of performance guarantees seems to exist outside of insurance. We are 
expecting to exchange with the EIFER institute to explore the real activity on this market in regard of 
{a9Ωǎ ƻǇŜǊŀǘƛƻƴǎΦ 
 

1.3 Mapping of insurance regimes results 
 

For information, the update of the άƳŀǇǇƛƴƎ ƻŦ ƛƴǎǳǊŀƴŎŜ ǊŜƎƛƳŜǎέ information, gathered during the 
Elios 1 study, can be found in the Appendix. 
Note: as Croatia is preparing to join the EU on 01/07/2013 the update of the mapping shall include it. 
 
Preliminary results of the survey made through the questionnaire, is that there is no specific 
insurance market designed for self-employed builders and small building firms in the field of eco-
technology. These are considered like the others stakeholders involved in the business of 
ŎƻƴǎǘǊǳŎǘƛƻƴΦ ¢ƘŜ ƛƴǎǳǊŀƴŎŜ ƳŀǊƪŜǘ ŘƻŜǎƴΩǘ ŎǳǊǊently take into account the specificities of their own 
actions. 
 
In that framework, the results of the survey reflect the situation of the building insurance market in 
the European Union: it varies according to the different countries, especially when it comes to the 
insurance market after construction handover. 
 

1.3.1 Guarantees Before handover 
 

Indeed, before handover, some rather similar covers are available in most countries (except for 
financial loss coverage not directly related to the material damage). The whole building can be 
covered in case of material damages, with low levels of deductibles. 
 
The Cover of damages caused by the contractor to third parties before construction handover is 
available everywhere in Europe in a voluntary basis (except in Slovenia where such cover is 
mandatory). 
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These types of insurance covers are generally called CAR or EAR (Contractors All Risk Insurance or 
Erection All Risk insurance). The CAR policy may be issued by the parties involved in the project but 
primarily by Principal or by the Contractor engaged for the work and usually encompasses all sub-
contractors including self-employed builders and small building firms in the field of eco-technology. 
 
Insurances of financial loss directly related to the material damage are also generally available. 
However in certain countries, these kinds ƻŦ ŎƻǾŜǊǎ ŀǊŜƴΩǘ ǎƻ Ŝŀǎƛƭȅ ŦƻǳƴŘ ό/ȊŜŎƘ ǊŜǇΣ LǊŜƭŀƴŘΣ LǘŀƭȅύΦ 
 
In summary: 

- On the contrary, a cover of financial loss not directly related to the material damages less 
frequent. This kind of cover exists particularly in France and in the United-Kingdom. 

- From a legal perspective, the amounts covered can be limited, but with an exception: in the 
bŜǘƘŜǊƭŀƴŘǎΣ ǘƘŜ ƳƛƴƛƳǳƳ ŀƳƻǳƴǘ ŎƻǾŜǊŜŘ ƛǎ м aϵΦ 

- Most of the times the deductibles are affordable, even for self-employed builders and small 
ōǳƛƭŘƛƴƎ ŦƛǊƳǎ όōŜǘǿŜŜƴ рлл ϵ ŀƴŘ н рлл ϵύΦ 

- Damages to the building under construction are insurable everywhere (exc. Ireland), the 
amount covered is equal to the cost of building. 

- Completion of the constructƛƻƴ ƛƴ ŎŀǎŜ ƻŦ ŦŀƛƭǳǊŜ ƻŦ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊ ƛǎƴΩǘ ƎǳŀǊŀƴǘŜŜŘ ƛƴ Ƴƻǎǘ 
countries, (except France, Romania, Slovenia and the Netherland, where the guarantee is 
delivered by banks).  

 
 

1.3.2 Guarantees After handover 
 
After handover however, some significant differences appear concerning the insurance market and 
the types of cover of the inherent defects that could affect the building. Nevertheless, the liability of 
the contractors in case of damage caused by their work to third parties is covered, on a voluntary 
basis, throughout the European Union as before hangover. On this subject, the insurance markets 
are comparable, because the legal regimes are quite similar. 
 
!ŦǘŜǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ƘŀƴŘƻǾŜǊΣ ŘŀƳŀƎŜǎ ŎŀǳǎŜŘ ōȅ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΩǎ ǿƻǊƪ ǘƻ ǘƘƛǊŘ ǇŀǊǘƛŜǎ ŀǊŜ ŎƻǾŜǊŜŘ 
on a voluntary basis almost everywhere. The levels of deductibles are genŜǊŀƭƭȅ ƭƻǿΣ ōŜǘǿŜŜƴ ϵ рлл 
ŀƴŘ ϵ н рллΣ ŜǾŜƴ ƛŦ ǘƘŜǎŜ ŘŜŘǳŎǘƛōƭŜǎΣ ŦǊƻƳ ŀ ƭŜƎŀƭ ǎǘŀƴŘǇƻƛƴǘΣ ŀǊŜ ŀƭƭƻǿŜŘ ǿƛǘƘƻǳǘ ŀƴȅ ƭƛƳƛǘΦ 
 

Damages to the whole building after handover are covered in very different ways according to the 
different countries. Basically, it is possible to cover these kinds of risks on a voluntary basis, and in 
certain countries, like France or Spain (in case of housing), it is mandatory. Names of cover are rather 
different, reflecting the variety of systems. 
 
In contrast, the coverage of the damages to the work carried out by the contractor themselves seem 
to be unavailable in many countries (such as the Germany, Czech Republic, Greece, Slovakia, ΧύΦ !ƴŘ 
when it is present, it is usually limited to mechanical resistance and stability (except in France) with 
some possible extensions on waterproofing (United Kingdom, Spain). 
 
In summary: 

- From a legal point of view, the amounts covered can be limited. 
- There are systematically deductibles allowed and implemented in these covers, most of the 

time theȅ ŘƻƴΩǘ ŜȄŎŜŜŘ ϵ н 500. 
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- ¢ƘŜǊŜ ƛǎƴΩǘ ŀƴȅ ŎƻǾŜǊ ŦƻǊ ǘƘŜ ƎǳŀǊŀƴǘŜŜ ƻŦ ǘƘŜ ōǳƛƭŘŜǊǎΩ ƻōƭƛƎŀǘƛƻƴ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǿƻǊƪ ƻǊ 
put right any defects of the works right after handover, except in France, Greece, Romania 
and Slovenia, and on a voluntary basis only. 

- Hygiene, Health and/or Environment liability may be covered according to the country. 
- {ŀŦŜǘȅ ŀƴŘ ŀŎŎŜǎǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎ όŦƻǊ ŘŜŦŜŎǘǎ ŀǊƛǎƛƴƎ ŦǊƻƳ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴύ ŀǊŜƴΩǘ 

covered in most countries (except Romania, Slovenia and France, in the framework of the 
decennial liability). 

- {ƻǳƴŘ ƛƴǎǳƭŀǘƛƻƴΣ ƭƛƪŜ ǎŀŦŜǘȅ ŀƴŘ ŀŎŎŜǎǎƛōƛƭƛǘȅ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎΣ ƛǎƴΩǘ ŎƻǾŜǊŜŘ ƛƴ Ƴƻǎǘ ŎƻǳƴǘǊƛŜǎ 
(except in Belgium, Luxembourg and France, again in the framework of the decennial 
liability). 

- Lack of energy performance is generally not covered. 
- LǘΩǎ ǇƻǎǎƛōƭŜ ǘƻ ŦƛƴŘ ŀ ƭƛƳƛǘŜŘ ŀƴŘ ǎǇŜŎƛŦƛŎ ŎƻǾŜǊ ƻŦ ƭŀŎƪ ƻŦ ŜƴŜǊƎȅ ǇŜǊŦƻǊƳŀƴŎŜ ŀƭƳƻǎǘ 

exclusively in Germany, France, Belgium and Luxembourg) when the failure is caused by a 
malfunction of the system. The level of energy performance (consumption) is usually not 
covered (except in Belgium and Luxembourg). 

- There is no cover for energy savings and heat retention nor for noncompliance / conformity 
with standards (except in France, in the framework of the decennial liability and only if the 
non-compliance or conformity with standard causes an obstacle to the use of the building). 

- Financial loss directly related to the material damage can be covered in many countries, like 
United-YƛƴƎŘƻƳΣ CǊŀƴŎŜΣ wƻƳŀƴƛŀΣ {ƭƻǾŜƴƛŀΣ ǘƘŜ /ȊŜŎƘ wŜǇǳōƭƛŎΣ .ŜƭƎƛǳƳ Χ 

- The type of construction covers offered to foreign companies is mainly on single cover, but in 
certain countries, annual cover or even open cover are available. 

 

1.3.3 Energy performance guarantees 
 

As for the energy performance, there is no real cover except in case of material damage and only in 
very few countries. 
 
1.4 Overview of the different situations 
 

In order to focus our analyses and define more precisely the object of the Elios study we will first 
make a classification of the different legal frameworks situations and insurance situations. 
¢ƘŜ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ƳŀǇǇƛƴƎ ǘƻǿŀǊŘ άǘƘŜ ƛƴǎǳǊŀƴŎŜ ƳŀǊƪŜǘ ǎǘŀǘŜ ƻŦ Ǉƭŀȅέ ǎƘƻǳƭŘ ǎǳǇǇƻǊǘ ǘƘŜ ŎƘƻƛŎŜ ƻŦ 
the categorization criteria of the different national situations. 
 
.ŀǎŜŘ ƻƴ ǘƘŜ 9ƭƛƻǎ м άƻǾŜǊǾƛŜǿ ƻŦ ƴŀǘƛƻƴŀƭ ƭƛŀōƛƭƛǘȅ ŀƴŘ ƛƴǎǳǊŀƴŎŜ ǎȅǎǘŜƳǎ ƛƴ нт 9¦ aŜƳōŜǊ {ǘŀǘŜǎέΣ 
we can already draft two important categories of situations: countries where an Inherent Defect 
Insurance (IDI) long term cover is widespread or even mandatory and other countries, with no post 
completion covers or very limited covers. 
 
/ƻǳƴǘǊƛŜǎ ǿƛǘƘ άǿƛŘŜǎǇǊŜŀŘέ L5LΥ 
 Belgium Denmark Finland France Ireland 

Italy Latvia Netherlands Spain Sweden  
United Kingdom 

 
Other countries: 
 Austria Bulgaria Cyprus Czech Republic Estonia
 Germany Greece Hungary Lithuania Luxembourg
 Malta Poland Portugal Romania Slovakia
 Slovenia 
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It is also interesting to point out that the existence of IDI on a market is disconnected from the 
national legal schemes. 
Thus we encounter a legal compulsory system in the following countries: 
 Denmark Finland France Italy Latvia 
 Netherlands Spain Sweden 
 
While in the following ones the insurance is voluntary: 
 Ireland United Kingdom 
 
 

1.5 Construction Insurance Market 
 

!ǎ ƛƴŘƛŎŀǘŜŘ ǿŜ ǎƘƻǳƭŘ ōŜ ŀōƭŜ ǘƻ ǇǊŜǎŜƴǘ ŀ άƳŀǊƪŜǘ ǎǘŀǘŜ ƻŦ Ǉƭŀȅέ ƛƴ order to highlight existing 
differences, including: 

- Total national volume of construction insurance for Inherent Defect Insurance (IDI). Third 
Party Liability (TPL) and Professional Indemnity (PI) level of premiums are usually embedded 
in the General Liability numbers and are not specifically available for construction; 

- {ŎƻǇŜ ƻŦ ǘƘŜ ŎƻǾŜǊǎΣ ƛƴŎƭǳŘƛƴƎΥ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ŎƻǾŜǊŜŘ ǿƻǊƪǎΣ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άŜǉǳƛǇƳŜƴǘǎέ 
(what is really covered), existence of limits; 

- Example of covers; 
- Recourse mechanisms with identification where final responsibilities lie (use of subrogation); 
- Use of Freedom to Provide Service; 
- Use of Project by project policy vs. open covers; 
- Systemic risk (serial); 
- What is the covered value: value of a new work, rebuilt value, aged value? 

 
Supported bȅ ǘƘŜ ά{ǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘ ƻŦ ƛƴǎǳǊŀƴŎŜ ǎŎƘŜƳŜǎ ƛƴ ǘƘŜ 9¦-нт ŀƴŘ ǘǊŀƴǎƛǘƛƻƴ ǇŀǘƘǎέ ŀƴŀƭȅǎƛǎΣ 
it should appear that the main criterion to distinguish the situations is the general development of 
the country, whether it be from a wealth point of view or the size of the insurance markets based on 
an historic development of quality in construction. 
 
This assumption is notably based on the fact that insurance is expensive and that insurers are mainly 
interested by what they call mature markets or wide spread products which can generate profits. If 
more emerging markets might be of interest for an insurer it is by their growing potential, but never 
at the expense of a limited and controlled risk. 
 
This development criterion is reflected at a European level by a clear distinction between western 
and eastern countries. Eastern countries seem to rely on simple liability with limited covers while 
western countries implemented more extended covers like IDI (with the notable exception of 
Germany which developed a specific set of responsibilities in order to achieve quality in 
construction). 
 
As already underlined, within western countries, each country seems to have very specific insurance 
schemes, mostly around IDI covers. Hence a 2nd criterion of classification seems to be the type of IDI 
coverage those rich countries have historically found through their custom practise of insurance. 
 
Interestingly beyond our acknowledgement of independency between legal framework and existence 
of IDI, we observe that compulsory insurance does not necessarily means widespread subscription of 
IDI by the public. Italy is in this regard a good example, while theoretically IDI is compulsory on 
ƘƻǳǎƛƴƎΣ ǘƘŜ ƳŀǊƪŜǘ ǎǘŀȅǎ ǾŜǊȅ ǎƳŀƭƭΦ hƴ ǘƘŜ ŎƻƴǘǊŀǊȅ {ǇŀƛƴΩǎ ƳŀǊƪŜǘ ƛǎ ƴƻǿ ƴŜŀǊƭȅ ƛƴŜȄƛǎǘŜƴǘ 
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because ƻŦ ǘƘŜ ŜŎƻƴƻƳƛŎ ǎƛǘǳŀǘƛƻƴ ŀƴŘ ƴƻǘ ǘƘŜ ŎƻƴǎǳƳŜǊǎΩ ōŜƘŀǾƛƻǳǊΦ ¢ƘŜ L5L {ǇŀƴƛǎƘ ŘƛǊŜŎǘ 
ǇǊŜƳƛǳƳǎ ǿŜǊŜ ŀǊƻǳƴŘ плл aϵκȅŜŀǊ ŀ ŦŜǿ ȅŜŀǊǎ ŀƎƻΦ 
In comparison, with its historic leadership regarding IDI, France maintain a level of direct premium of 
2 500 aϵΦ 
 
 

1.6 Links with single points of contact 
 

As expressed in the Services Directive 2006/123/EC: 
άόпуύ Lƴ ƻǊŘŜǊ ǘƻ ŦǳǊǘƘŜǊ ǎƛƳǇƭƛŦȅ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ǇǊƻŎŜŘǳǊŜǎΣ ƛǘ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŜŀŎƘ 
provider has a single point through which he can complete all procedures and formalities (hereinafter 
ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨǇƻƛƴǘǎ ƻŦ ǎƛƴƎƭŜ ŎƻƴǘŀŎǘΩύΦ ώΧϐ 
!ǊǘΦ нм ώΧϐ ²ƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜΣ ŀŘǾƛŎŜ ŦǊƻƳ ǘƘŜ ŎƻƳǇŜǘŜƴǘ ŀǳǘƘƻǊƛǘƛŜǎ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ŀ ǎƛƳǇƭŜ ǎǘŜǇ-by-
step guide. Information and assistance shall be provided in a clear and unambiguous manner, shall be 
Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ŀǘ ŀ ŘƛǎǘŀƴŎŜΣ ƛƴŎƭǳŘƛƴƎ ōȅ ŜƭŜŎǘǊƻƴƛŎ ƳŜŀƴǎΣ ŀƴŘ ǎƘŀƭƭ ōŜ ƪŜǇǘ ǳǇ ǘƻ ŘŀǘŜΦ ώΧϐέ 
 
In other words, each country should provide accessible information notably about insurance 
subscription on its territory through a point of single contact. 
 
One of the major difficulties in providing centralized information regarding insurance through this 
άǎƛƴƎƭŜ Ǉƻƛƴǘǎ ƻŦ ŎƻƴǘŀŎǘέ ƛǎ ǘƘŀǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ǘƘŜ ǎŜǊǾƛŎŜ ŘƛǊŜŎǘƛǾŜ ŀǇǇƭƛŜǎ ǘƻ άǘƘŜ ŎƻƳǇŜǘŜƴǘ 
ŀǳǘƘƻǊƛǘƛŜǎέ ƻŦ ǘƘŜ ŎƻǳƴǘǊƛŜs. It is the governments that must provide information, about all 
procedures, including insurance. Consequently the insurance federations are not directly involved in 
ǘƘŜ ǇǊƻŎŜŘǳǊŜΣ ōǳǘ ǊŀǘƘŜǊ ǎǳōŎƻƴǘǊŀŎǘƻǊǎ ǇǊƻǾƛŘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŦŜŜŘ ǘƘŜ άǎƛƴƎƭŜ Ǉƻƛƴǘǎ of 
ŎƻƴǘŀŎǘέΦ 
 
IŜƴŎŜΣ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜ ƭƛǎǘ ƻŦ άǎƛƴƎƭŜ Ǉƻƛƴǘǎ ƻŦ ŎƻƴǘŀŎǘέ Ŏŀƴ ŀŎǘǳŀƭƭȅ ōŜ ŦƻǳƴŘ ƻƴ ǘƘŜ ǊŜƭŀǘŜŘ 
European Commission internet site5, the information provided by the governments regarding 
insurance suffers some serious problems of clarity and readability for non-specialists. Some 
ŘǊŀǿōŀŎƪǎ ǿŜǊŜ ŀƭǊŜŀŘȅ ǇƻƛƴǘŜŘ ƻǳǘ ƛƴ ŀƴ 9/ ǎǘǳŘȅ ŎŀƭƭŜŘ άThe functioning and usability of the Points 
of Single Contact under the Services Directive - State of Play and Way ForwardέΣ 5ŜƭƻƛǘǘŜ ŀƴŘ ¢ŜŎƘпƛнΣ 
21/01/20126. 
 
In fact, to our knowledge, companies prefer to contact insurers or insurance federations directly 
without knowledge of this access tool or of the linked national information. Nonetheless, from the 
Elios 2 perspective, the EC internet site is a great opportunity of providing centralized access to 
information about insurance throughout Europe. We therefore recommend sharing and promoting 
this internet resource (see deliverable 3.6). 

                                                           
5
 http://ec.europa.eu/internal_market/eu-go/ 

   http://ec.europa.eu/internal_market/eu-go/index_en.htm 

6
 http://ec.europa.eu/internal_market/services/docs/services-dir/study_on_points/final_report_en.pdf 
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2. Deliverable 3.2 Υ CƛƴŀƴŎƛŀƭ ƳŜŎƘŀƴƛǎƳǎ ŦƻǊ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ƛƴǾŜǎǘƻǊΩǎ ƛƴǘŜrest 
 

Based on the first results of our exchanges with insurers, this task involves the following processes, 
carried out in parallel with the update of the mapping: 

a) Identification of the different existing financial instruments aimed to the protection of 
construction works, notably other than insurance. This covers a wide range of public and 
private steering instruments such as insurance schemes, regulation, subsidy schemes, etc. 

b) We will outline of the specific hurdles existing in the insurance of construction innovation 
and how the industry did in the past to handle innovation through a case study. The chosen 
ǘŜŎƘƴƻƭƻƎȅ ƛǎ άǎǘǊǳŎǘǳǊŀƭ ǎŜŀƭŀƴǘ ƎƭŀȊƛƴƎέ ό{{Dύ ƴƻǿ ǿƛŘŜƭȅ ǳǎŜŘ ƛƴ ŎǳǊǘŀƛƴ ǿŀƭƭǎΦ 

 
2.1 Energy Performance Insurance 
 

2.1.1 Energy Savings Insurance (ESI) 
 
For instance, tƘŜ 9/ ǊŜǇƻǊǘ άCƛƴŀƴŎƛƴƎ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅΥ CƻǊƎƛƴƎ ǘƘŜ ƭƛƴƪ ōŜǘǿŜŜƴ ŦƛƴŀƴŎƛƴƎ ŀƴŘ 
ǇǊƻƧŜŎǘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴέ7 made in May 2010, indicates: 

ά9ƴŜǊƎȅ {ŀǾƛƴƎǎ LƴǎǳǊŀƴŎŜ ό9{Lύ ƛǎ ŀ ŦƻǊƳŀƭ ƛƴǎǳǊŀƴŎŜ ŎƻƴǘǊŀŎǘ ōŜǘǿŜŜƴ ŀƴ ƛƴǎǳǊŜǊ ŀƴŘ ŜƛǘƘŜǊ the 
building owner or third-party provider of energy services. In exchange for a premium, the insurer 
agrees to pay any shortfall in energy savings below a pre-agreed baseline, less a deductible. Pricing is 
typically expressed as a percentage of energy savings over the life of the contract, although it is 
sometimes expressed as a percentage of project cost. The premium is paid once, in the first year of 
operation. Such policies are non-cancellable, so the owner is guaranteed to have access to the 
insurance for the originally agreed contract term. Energy saving insurances typically insures annual 
ǎŀǾƛƴƎǎ ŜȄǇŜŎǘŀǘƛƻƴǎ όŀ άǾƻƭǳƳŜǘǊƛŎέ ŀǇǇǊƻŀŎƘύΦ 9ƴŜǊƎȅ-savings insurance can reduce the net cost of 
energy-saving projects by reducing the interest rates charged by lenders, and by increasing the level 
ƻŦ ǎŀǾƛƴƎǎ ǘƘǊƻǳƎƘ ǉǳŀƭƛǘȅ ŎƻƴǘǊƻƭΦ ώΧϐ 
ESI is widely practiced in Canada and in the US; in Europe the global market of risk transfer is slowly 
growing up, but insurance products such as ESI are still limited. In the US several insurance companies 
already offer ESI, which traditionally has been used to guarantee power reductions at retrofitted 
buildings. State governments have led ESI efforts, with several requiring such insurance from firms 
that provide energy management services in state-ƻǿƴŜŘ ŦŀŎƛƭƛǘƛŜǎΦέ 
 

2.1.2 Equipment Performance Insurance 
 

On the contrary to ESI, it appears that some real performance insurance exists on specific 
equipment. It is essentially the case for photovoltaic panels, which are the object of a quite extensive 
offer (ex: Solar Insurance & Finance - Solarif8, which operates in various European countries). 
Even though this insurance offer may appear as a success, it remains focused on a specific system 
and can hardly be extended to a whole construction. The problem of insuring performance of a 
building is far more complex and represents a huge challenge as we will see in the following 
paragraphs. 
 
 
 
 

                                                           
7
 http://ec.europa.eu/energy/efficiency/doc/financing_energy_efficiency.pdf 

8 http://dev.solarif.com/sites/all/bestanden/fck/brochure%20Performance%20output%20warranty.pdf 
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2.1.3 Inherent Energy Performance Guarantees 
 

A new type of guarantees may appear on the French market which is in the process of excluding pure 
Energy Performance Guarantee from its decennial compulsory regulation. 
This Inherent Energy Performance Guarantee should be limited to Energy Performance failure caused 
by the elements of the building therefore excluding all losses linked to use of appliances or heating 
habits. 
The exclusion from the legislation is not yet completed, but some developments should be done 
before the end of this study. 
 

2.2 Energy Performance Contracts (EPC) 
 

If ESI is an insurance protection, other forms of contractual financial protection exist, commonly 
referred to as Energy Performance Contracts (EPC). 
 
ά!ƴ 9t/ ƛǎ ŀ ǇŜǊŦƻǊƳŀƴŎŜ-based procurement method and financial mechanism for building renewal 
whereby utility bill savings that result from the installation of new building systems (reducing energy 
use) pay for the cost of the building renewal project. A "Guaranteed Energy Savings" Performance 
Contract includes language that obligates the contractor, a qualified Energy Services Company (ESCo), 
ǘƻ Ǉŀȅ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛŦ ŀǘ ŀƴȅ ǘƛƳŜ ǘƘŜ ǎŀǾƛƴƎǎ Ŧŀƭƭ ǎƘƻǊǘ ƻŦ ǘƘŜ ƎǳŀǊŀƴǘŜŜΦέ9 
 
LƴŘŜŜŘ 9t/ǎ ŀǊŜ ǾŜǊȅ ŀǘǘǊŀŎǘƛǾŜ ǎƛƴŎŜ ŦƻǊ ǘƘŜ ŎǳǎǘƻƳŜǊ ǘƘŜ Ŏƻǎǘ ƻŦ ǘƘŜ ƛƳǇǊƻǾŜƳŜƴǘǎΩ ƛƴǾŜǎǘƳŜƴǘ ƛǎ 
paid back from the savings, while the risk of the savings falling short is bared by the ESCo. 
 
CƻǊ ƳƻǊŜ ŜȄǇƭŀƴŀǘƛƻƴǎ ǎŜŜ ά! ƎǳƛŘŜ ǘƻ 9ƴŜǊƎȅ tŜǊŦƻǊƳŀƴŎŜ /ƻƴǘǊŀŎǘǎ ŀƴŘ DǳŀǊŀƴǘŜŜǎέ10 from the 
Sustainable Energy Authority of Ireland. 
 
It is clear that EPC market is essentially aimed to the industrial and corporate buildings, where: 

- The construction process is often a Build-Operate-Transfer (BOT) project type, where design, 
construction methods and building operation (including maintenance) are totally integrated and 
assessed as a whole (from the very beginning of the project). 

- ¢ƘŜ ŜƴŜǊƎȅ ǳǎŜ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎ ƛǎ ƻǊƎŀƴƛȊŜŘΣ ǿƛǘƘ ŀ ŘŜŦƛƴŜŘ ǊŀƴƎŜ ƻŦ άƴƻǊƳŀƭ ŀŎǘƛǾƛǘȅέΦ {ƛƴƎƭŜ 
ǳǎŜǊǎΩ ōŜƘŀǾƛƻǳǊ ƘŀǾŜ ƴŜŀǊƭȅ ƴƻ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴΣ ƘŜƴŎŜ ǇŜǊŦƻǊƳŀƴŎŜΣ 
of the building. 

Therefore this type of protection doŜǎƴΩǘ ǘƻǘŀƭƭȅ ǎŀǘƛǎŦȅ ƻƴŜ ƻŦ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ Ǝƻŀƭǎ ƻŦ ǘƘŜ 9ƭƛƻǎ 
project which is to promote eco-ǘŜŎƘƴƻƭƻƎƛŜǎΩ ŀŎǘƛǾƛǘȅΣ ƛƴŎƭǳŘƛƴƎ ǿƘŜƴ ƛƴǘŜƴŘŜŘ ŦƻǊ ƘƻǳǎƛƴƎΦ 
 
Even though, as stated out here before, apart from self-financial protection, i.e. auto-insurance, at 
this stage of the study, Energy Performance Guarantees appear to be the only existing non-insurance 
general protection in Europe. 
 
On the other hand, the need for an equivalent insurance protection grows rapidly in conjunction with 
the development of Energy Performance Contracts throughout Europe11, at the moment, pure 
insurance offer seems to fail in its attempt to cover completely these new requirements. 
 

                                                           
9 http://energyperformancecontracting.org/ 
10 http://www.seai.ie/Your_Business/Public_Sector/Energy_Performance_Contacts_and_Guarantees.pdf 
11 http://www.enhr2011.com/sites/default/files/paper-nieboer-ws11.pdf 
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We will see in following paragraphs the reasons underlying this situation and where non insurance 
solutions exist. 
 

2.3 Concept of conventional vs. real performance 
 

Conventional performance is the theoretical performance of a construction work, based on the 
technical characteristics of the construction, under standard conditions of use (set of usage rules and 
maintenance requirements made by the designer). 
It has to be opposed to the real effective performance of the building, expressed by the real energy 
consumption or production of the building. This performance is achieved according to the behaviour 
of the user, which depends on its own definition of what is normal, for instance in terms of perceived 
comfortable temperature or aeration of the rooms. 
 
While the design and construction of the building is based on a conventional performance, the 
achieved performance is partly based on outstanding variables, behaviour of the user and effective 
climate conditions for example. 
 
The Conventional Performance requirements are met if certain materials are used and follow a set of 
implementation rules. Therefore the effective real performance is not a requirement and can hardly 
ōŜ ŀ ŦŀŎǘǳŀƭ ƻōƧŜŎǘƛǾŜ ƛƴ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪǎ ǿƘŜǊŜ ǇŜǊŦƻǊƳŀƴŎŜ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ǳǎŜǊΩǎ ōŜƘŀǾƛƻǳǊΦ 
 

2.4 Measuring the energy performance 
 

The 2010/31/EU12 directive which aims to increase building energy performance requires from the 
state members to develop a calculation method in order to assess energy performance regarding the 
άŜƴŜǊƎȅ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ŀ ōǳƛƭŘƛƴƎέ13. 
 
By definition these theoretical tools rely on a very simplified appraisal of the real energy 
performance of a building not taking into account some important components of energy 
consumption (such as appliances). Therefore they give results that can be quite far from real life 
results, even though they are absolutely consistent with material and mechanical laws. 
The existence of various tools increases even more the gap between theoretical design rules used to 
build and the effective consumption. 
 
The question therefore becomes: what type of energy performance can be insured? Is it possible to 
insure the gap between expected performance and observed performance? 
If achieved, real performance can be simply measured by real energy consumption; it is not a 
desirable insurance product, since it does not cover inherent performance of the construction work. 
On its side, conventional performance still needs a standard framework that could assess material, 
design and workmanship of the construction work. 
 
Duration of the warranty 
 
 

                                                           
12 Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the energy performance of buildings 
13 "energy performance of a building" means the calculated or measured amount of energy needed to meet the energy demand 
associated with a typical use of the building, which includes, inter alia, energy used for heating, cooling, ventilation, hot water and 
lighting 
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Considering the link between the energy performance and the equipment of the construction 
(notably HVAC) or the maintenance of the envelope of the building, the duration of the warranty has 
to be adjusted consistently with the lifespan of these elements. 
 

2.5 Existing financial energy performance guarantees 
 

We can already infer that existing non insurance protection is mainly aimed to office buildings, where 
the final use (or behaviour) can be defined independently from personal perception. 
Secondly, these protections are the result of implementation by contractors of quality systems inside 
an integrated group of actors functioning as a whole. The different compounds of the final 
performance of the construction work, i.e. materials (products), design and workmanship must be 
assessed by the different responsible actors on common grounds. It has to be an integrated 
approach. The drawback of this approach is that it is specific to each set of actors, considering their 
habits and objectives (requirements). 
 
In order to bypass the lack of guarantees from the private sector, some governments decided to 
encourage energy performance improvements through public financing, thus doing ESI and taking 
the risk of failure of the investment: 

Germany: KFW Bankengruppe14 
United Kingdom: The UK Green Investment Bank plc15 
Belgium: Fedesco16 (for public buildings) 

 
At a municipal level, Berlin City also carried out an Initiative through its Environmental Improvement 
Programme (EIP)17 
 

2.6 Specific hurdles to insure innovation 
 
Two major parallel hurdles can explain why it is so hard to insure innovation: 
ü The lack of historical claim: 
ü Without any claim history the insurer cannot rely on any statistical evaluation of the risk. As 

expressed otherwise, innovative products can only be assessed through a specific forecast of 
failure. 

ü The lack of risk assessment tool: 
ü Due to its novelty, the insurer has no clear technical view on the risk of failure of an 

innovative product. Hence, the insurer has no underwriting mean to evaluate the price of the 
cover. 

 
2.7 An example of historical assessment of innovation by insurance 
 
In order to better understand how eco-technologies could be assessed by the insurance industry, it is 
interesting to see how it has been done for another innovative technology in the past. 
If we consider cladding technologies, the development of Structural Sealant Glazing (SSG) technology 
ǿŀǎ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǎǘǊƛƪƛƴƎ ƛƴƴƻǾŀǘƛƻƴǎ ƻŦ ǘƘŜ улΩǎΦ 
 

                                                           
14

 https://www.kfw.de/kfw.de-2.html 
15

 http://www.gr eeninvestmentbank.com/ 
16

 http://www.fedesco.be/ 
17

 http://edz.bib.uni-mannheim.de/daten/edz-ma/esl/00/ef0013en.pdf 

http://www.fedesco.be/
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Looking back to construction insurance in the countries where water tightness was insured, we can 
outline two important lessons: 
 
 
ü Even for an innovative technology, it took quite a long time for the insurance industry to 

assess the risks of failure of this technology and find some risk criteria in order to make an 
appropriate pricing. In fact it appears that the definitive solution was to wait for a sufficient 
time to get a valuable return of experience on failure. The statistical approach was in fine 
applied. 

ü Lƴ ƻǊŘŜǊ ǘƻ ŀǎǎŜǎǎ ǘƘŜ Ǌƛǎƪ ŀƴŘ ŦƛƴŘ ŀƴ ƛƴǎǳǊŀƴŎŜ ǎƻƭǳǘƛƻƴΣ ǘƘŜ ƛƴŘǳǎǘǊȅ ƘŀŘ ǘƻ άŎǊŜŀǘŜέ ŀ 
specific tool, i.e. find a relevant quality sign. The same occurred more recently in France for 
photovoltaic panels with the appearance of the pass innovation (emitted by the CSTB), with 
its green / red indicator. 
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3. Deliverable 3.3 : Information needs about construction insurance 
 
The following paragraph is only intended to draw a sketch of the future final content of the 
deliverable. 
This third study will present the construction insurance underwriting process in general, highlighting 
its specific information needs. Notably, it will try to clarify the risk assessment principles and the role 
of the Technical Inspection Service in this process. 
 

оΦм ά{ǳǎǘŀƛƴŀōƭŜ ŘŜǾŜƭƻǇƳŜƴǘέ ǿƻǊƪǎ 
 
In order to describe the process of underwriting and its information needs we first have to define the 
purpose of this proceǎǎΣ ƛΦŜΦ ǘƘŜ ƛƴǎǳǊŜŘ άǎǳǎǘŀƛƴŀōƭŜ ŘŜǾŜƭƻǇƳŜƴǘέ ǿƻǊƪǎΣ ƻōƧŜŎǘ ƻŦ ǘƘŜ ƛƴǎǳǊŀƴŎŜΦ 
A definition of a typology of construction works concerned by sustainable development, hereafter 
ƴŀƳŜŘ άŜŎƻ ǘŜŎƘƴƻƭƻƎƛŜǎέ ƛǎ ŀƭǊŜŀŘȅ ǇǊŜǎŜƴǘŜŘ ƛƴ ²tнΦ 
 
3.2 Construction Insurance Underwriting Process 
 
The general underwriting process can be detailed through the following steps: 

1 Global check if the insurance request complies with underwriting guidelines of the insurance 
company 

2 Check if the insurance request fits in the level of interest of the insurance company 
3 Detailed risk assessment by the insurer if necessary 
4 Check if the risk falls within the treaties between insurer and reinsurer or needs facultative 

reinsurance (case by case approach) 
5 In case of facultative reinsurance technical assessment, terms and conditions of the reinsurer 
6 Establishment of terms and conditions by the insurance company 

 
Therefore the insurance companies define their insurance guidelines and interest in regard of their 
global strategies and experience of the field. As free players in the market, the insurance companies 
are in their own right to use any technical criteria, independently from regulations. 
 

3.3 Risk assessment principles 
 
Based on the knowledge of the technical inspector, the insurer and the reinsurer in construction risk 
assessment: 
ü Description of the main risk analysis principles in construction insurance; 
ü Identification of the main technical information needs in the construction risk underwriting 

process for the different Construction Works categories. 
 

3.3.1 Risk notion 
 

a) Common terminology in insurance risk assessment 
 

Risk: 1) Uncertainty arising from the possible occurrence of given events. 

 2) The insured or the property to which an insurance policy relates. For example, a 
building is called a risk. 

Uncertainty: State, even partial, of deficiency of information related to, understanding or 
knowledge of, an event, its consequences, or likelihood. 

Exposure: Extent to which the construction work is subject to loss because of some hazard or 
contingency. 
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Level of risk: Level of risk: Importance of the consequence of an event, otherwise noted: 
Level of risk = Exposure x Likelihood of occurrence. 

MPL: The Maximum Possible Loss is the worst loss that could possibly occur because of 
a single event. 

Aggravation: A circumstance which increases the risk of failure. 

 

b) Definition of the notion of catastrophic risk 
 
The frequency risk comes back on a regular basis while the catastrophic risk is the risk of occasional 
unusually high losses. 
Without a long history, innovative technologies clearly belong to the catastrophic risk type. 
 
Since there is not enough pathology feedback to be able to extract a statistical law regarding its 
failure, risk evaluation of innovation has to be made upon specific technical inherent risk assessment. 
 
The analyst will have to focus on a predictive failure analysis based on his knowledge of the 
technology, through a qualitative approach. 
On specific technologies the insurer can also get assistance from an external specialist. 
This definition is supporting the uselessness of a statistical approach in risk assessment of innovation. 
 

c) /ƻƴŎŜǇǘ ƻŦ άǎȅǎǘŜƳƛŎ Ǌƛǎƪέ 
 
A systemic risk is a widespread damage caused by a unique default on a product widely used. It is still 
a catastrophic risk but with a widespread damage. 
It is the risk that insurers fear the most, because a small cause has a great impact in terms of damage 
and amount of loss. 
 

d) Different types of covers 
 
Depending on the type of activity carried out by the contractor, the following different types of 
insurance covers is usually provided: 
 
Type of cover Conditions basis Insurance object / insured activity 
Single covers conditions made on a project by project basis occasional construction projects 
Open covers conditions agreed initially, declarative basis heterogeneous projects 
Annual covers conditions made on a turnover basis numerous / uniform projects 
 

e) Concept of Not Current Technique 
 
A Not Current Technique (NCT) is a technique without any accepted technical sign as relevant to 
assess the risk by the insurers. 
For example in France, an innovative product that is outside national codes or framework, and that 
has no ATEC or recognized quality sign will be considered a NCT. 
Those techniques need a specific insurance assessment to be covered since they are out of the 
άƴƻǊƳŀƭέ ƛƴǎǳǊŜŘ ǿƻǊƪǎ ǎǇŜŎǘǊǳƳΦ 
 

3.3.2 Stakeholders 
 
Identification of the different stakeholders in the construction process that may be impacted by 
insurance: 
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ü The project owner / The developers 
ü The manufacturer 
ü Designers including: 
V Architect; 
V Geologist, geotechnical engineer, hydrogeology and environmental engineering firms; 
V Engineering firms: structural engineering, ventilation engineering, heating engineering, 

acoustic engineering, electrical engineering; 
ü The contractors 

 
3.3.3 Technical Inspection Service role 

 
In order to assess the risks the insurers usually need the assistance of an independent supervisor or 
so-called Technical Inspection Service (TIS) or Technical Controller. 
Our investigations show that insurers use a very narrow range of quality signs in their risk 
assessment. 
If we consider quality signs as means to indicate a level of risk for the insurer, then the TIS 
assessment itself can be viewed as a quality sign. 
 

a) Context of the Technical Inspection Service intervention 
 
In order to assess the risks, the insurers usually need the assistance of an independent third party or 
so-called « building technical controller » who assesses the technical risks linked to the construction 
work to be built, so that the incidence of the damages guaranteed by the builders insurance is 
reduced. 
These private control organizations, originally established on a voluntary basis, extended their 
activities to the regulatory building control scheme. 
In recent years, the general trend is to enlist the services of an independent private technical control, 
which may be done in a different way according to the countries: 
 
1- Delegation of building control activities from administrative authorities 
In a number of countries, design and technical details control as well as on-site inspection during 
construction phase are partly delegated from administrative authorities to an independent third 
party for lack of means. These controls are meant to ascertain the compliance of the project with the 
regulatory requirements, mainly regarding the soundness of the construction work. 
 
2- Technical requirements of the building regulations 
The mandatory missions mainly apply to the soundness of the construction works and sometimes to 
fire safety, which are two requirements among the seven to be fulfilled (see appendix 1, Construction 
Product  Regulation ς prime requirements applicable to construction works). In France, other 
missions are compulsory such as anti-earthquake building practices and accessibility for disabled 
people. 
 
3- Incentive from the insurer 
The insurer may require a technical control when the works exceed a certain amount. This control 
mainly deals with the soundness of the construction work and is usually ordered by the contractor or 
the architect . 
When it deals with building renovation or construction close to a neighbour, the insurer imposes the 
same mission for the existing or surroundings works that may be impacted. 
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4- Voluntary approach 
To make sure the prime requirements such as noise pollution, thermal insulation and energy savings 
(CPR ς appendix 1) are taken into account, the project owner may voluntarily order a mission to the 
technical Inspection. 
 
¢L{ Ŏŀƴ ƘŜƴŎŜ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ Ψǉǳŀƭƛǘȅ ǎƛƎƴǎΩ ōȅ ƛƴǎǳǊŀƴŎŜ ŎƻƳǇŀnies regarding their risk assessment 
procedures. Previous works nevertheless pointed out that different building control systems exist in 
Europe, although their overall scheme do not differ from each other as much as could have been 
expected (see for example Building Control Systems in Europe, CEBC, 2006). 
 
It therefore seemed relevant to proceed to in-depth analysis of TIS assessment processes across the 
EU. We hence developped a questionnaire (see appendix) and submitted it to different actors across 
the European Union.  
The aim of the questionnaire is to gather information about the different Technical Inspection 
Service frameworks in the EU, focusing on following questions: 

¶ in which cases do TIS proceed to conformity assessment or to technical risk assessment? 

¶ are TIS required by the authorities (on a mandatory basis), by the project owner (on a voluntary 
basis) or by the insurance companies? 

¶ are all basic requirements as defined by UE regulation n°305/2011 concerned by TIS 
assessments? 

¶ at which stage of a construction project are TIS carried out? 

¶ which kind of quality signs are used as criteria for TIS conformity or risk assessments? 
 
As regulations and end-user warranties differ from one country (or even region within a country) to 
another, we use the EU regulation n°305/2011 as general framework, and supposed that conformity 
or technical risk assessment could be considered as carried out with respect tofollowing basic 
requirements: 
0. construction work being fit for intended use,  
1. mechanical resistance and stability,  
2. safety in case of fire,  
3. hygiene, health and the environment,  
4. safety and accessibility in use,  
5. protection against noise,  
6. energy economy and heat retention,  
7. sustainable use of natural resources. 
We moreover keep in mind that ELIOS 2 deals with eco-technologies. It is therefore useful to remind 
our working hypothese: Eco-technologies for construction works can provide direct or indirect 
ōŜƴŜŦƛǘǎ ŦƻǊ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇŜǊŦƻǊƳŀƴŎŜΦ  

example 1 - Wood fiber insulation might be considered as an eco-technology as far as its 
energy payback time and use of natural resource show better environmental performances as 
e.g. rockwool insulation. In this case, this technology provides indirect benefits for the 
ōǳƛƭŘƛƴƎΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇŜǊŦƻǊƳŀƴŎŜ ŀs it replaces an existing current technique. 
 
example  2  - Building Integrated Photovoltaics might be considered as eco-technologies as far 
as these systems implement a new function (production of electricity) in the building. In this 
case, this technologȅ ǇǊƻǾƛŘŜǎ ŘƛǊŜŎǘ ōŜƴŜŦƛǘǎ ŦƻǊ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇŜǊŦƻǊƳŀƴŎŜΣ 
especially regarding basic requirements number 6 and 7. 
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Furthermore, we use following building typology in the questionnaire, in order to be able to evaluate 
whether typical TIS interventions match with the cases where technical risks (with respect to the 
building itself or with respect to the end-user warranties) are considered the highest: 
1. individual housing,  
2. collective housing,  
3. building with public access,  
4. office buildings 
5. industrial buidings, 
6. building having extrinsic technical risks (e.g. earthquake),  
7. building having intrinsic technicla risks (e.g. high-rise buildings). 
 
Hence we distinguish between following building functions: 
ü 1&2  Ą housing,  
ü      3 Ą public access (any kind of function), 
ü 4&5  Ą working environment 
ü 6&7  Ą any function but possibly building- or environment-specific technical risk.  

 
By April 2013 we gathered information on only 4 EU (Czech Republic, France, Italy and Spain) 
countries and therefore plan to go on with the mailing of the questionnaire, that will also probably 
be completed by interviews. Our goal is to get a representative overview of the different ways TIS 
may be involved in insurance companies technical risk assessment; we therefore need at least fill the 
actual lack of information with following seemingly different national schemes: Germany, East 
European countries (Mitteleuropa), Scandinavia, United Kingdom.  
 
At this stage, the answers to the survey nevertheless point out interesting facts: 

a. TIS are mainly involved in construction works conformity or risk assessment where it is 
mandatory; we may hence suppose that the TIS mission often consists in conformity 
assessment. Nevertheless, in some countries (e.g. in France), TIS assessment reports are still 
used as an input for insurance companies risk assessment ς thus possibly meaning, on the one 
hand, that for some of the 8 basic requirements as defined by CPR (e.g. safety in case of fire, 
energy efficiency, protection against noise), the fulfillment of quantified regulatory 
requirements delivers a relevant risk gauge. TIS analysis may in these cases not only base on 
design review but also on final tests reports. On the other hand, requirements that are not 
easily defined as quantitative objectives (e.g. stability) often are assessed by TIS on a 
voluntary basis (see section e below). 

b. Topics on which TIS focus (due to national regulations ς as we here speak of mandatory TIS 
missions) mainly concern end-users of the buildings with public access or office & industrial 
buildings: safety in case of fire, accessibilty in use, hygiene. 

c. Energy efficiency in buildings is a concern in any case for TIS assessment ς this might be 
explained as a consequence of Energy Performance of Buildings Directive (EPBD) and 
following EU or national regulations. 

d. ±ƻƭǳƴǘŀǊȅ ƛƴǎǇŜŎǘƛƻƴǎ όōȅ ¢L{ύ ǎŜŜƳ ǘƻ ōŜ ŀ tǊƻƧŜŎǘ hǿƴŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘ ŀƴŘ Ƴŀƛƴƭȅ ŎƻƴŎŜǊƴ 
protection against noise (for all type of buildings). 

e. TIS are required by insurance companies (where not mandatory), mainly for assessing 
mechanical resistance and stability. Basing on the example of France, we assume that this 
specific topic is where third party assessment has the highest value-added for insurance 
companies as regulatory requirements may not be quantified in an easy way (unlike e.g. 
accessibility in use, energy efficiency or protection against noise, see section a above) and as 
TIS expertise plays an important role in the technical risk assessment.  

f. Regarding building functions: 
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o άƘƻǳǎƛƴƎέΥ ¢L{ Ƴŀƛƴƭȅ ŎƻǇŜ ǿƛǘƘ ŜƴŜǊƎy efficiency (mandatory) and with protection 
agains noise; safety in case of fire and accessibility are often mandatory only for 
collective housing; 

o άƴƻƴ-ǊŜǎƛŘŜƴǘƛŀƭ ōǳƛƭŘƛƴƎǎέΥ ǎŀŦŜǘȅ ƛƴ ŎŀǎŜ ƻŦ ŦƛǊŜΣ ƘȅƎƛŜƴŜΣ ŀŎŎŜǎǎƛōƛƭǘȅ ōŜŎƻƳŜ 
mandatory topics for TIS, possibly as the end-users typology is wider; energy still is a  
concern; 

o a priori identified technical risks themselves (so-ŎŀƭƭŜŘ άōǳƛƭŘƛƴƎǎ ǿƛǘƘ ŜȄǘǊƛƴǎƛŎΣ ǊŜǎǇΦ 
ǿƛǘƘ ƛƴǘǊƛƴǎƛŎ Ǌƛǎƪǎέύ ǎŜŜƳ ƴƻǘ ǘƻ ōŜ ŀ ǊŜƭŜǾŀƴǘ ŎǊƛǘŜǊƛŀ ŦƻǊ ƛŘŜƴǘƛƘȅƛƴƎ ¢L{ ƛƴǾƻƭǾŜƳŜƴǘ 
cases. 

 
b) How can technical control contribute to construction quality? 

 
Construction quality depends on a few factors either before the construction to avoid defects, or 
after the completion of the work in order to make the best repair of these defects. 
Technical control is a sequence of three actions: PREVENTION, CONTROL, INSPECTION, meant to 
assess risks and avoid defects during both the design and construction stages. Technical control 
makes sure that regulatory requirements are respected and does a technical assessment of the 
buildings which design or implementation may lead to a risk of damages or accident prejudicial to the 
quality of the construction. 
In the context of eco-technologies where new materials or energy and resources-efficient methods 
appear on the European market, independent third parties technical assessment is the way forward 
to manage and control the risks linked to innovation. 
What does indeed make the difference between the new Product (process or technique) and the 
well-known traditional Product? The answer is the lack of technical rules or experience feedback.  
 
The technical Controller knows how to adapt to those new situations through his specific expertise: 

KNOWLEDGE: knowledge in construction technologies, regulations and standards, role of the 
various stakeholders in construction and building pathology. 

KNOW-HOW: implement investigative and control techniques (notion of proof, assessment), risks 
analysis (identify, rank), write an advice, explain it and argue about it, inform, 
capitalize. 

KNOW-TO-BE: ability to integrate the context and to adapt with precision and efficiency. 

Economically, the prevention of risks allows the best conditions for the market 
development and thereby reduces construction costs. 

 
c) Risk assessment and managŜƳŜƴǘ ǇǊƻŎŜǎǎ ƛƴ ǘƘŜ ǘŜŎƘƴƛŎŀƭ /ƻƴǘǊƻƭƭŜǊΩǎ Ƴƛǎǎƛƻƴ 

 
The technical inspection service adopts, within the same mission, an approach of risk assessment 
together with another approach of inspection according to specific methods based on technical 
standards, which may vary depending on the country (construction regulatory framework, technical 
ǊŜƎǳƭŀǘƛƻƴǎΣ ŜǘŎΧύΦ  ²ƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘ ǇǊƻƎǊŜǎǎ ǘƘŜǎŜ ŀǇǇǊƻŀŎƘŜǎ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴΥ 

- risk assessment during the design phase, 
- supervision of the companies self-monitoring during the construction phase, 
- regulatory inspection during the completion stage ahead to receipt of the work. 
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5ƛŦŦŜǊŜƴǘ ŦǊŀƳŜǿƻǊƪǎ ŀǇǇƭȅ ŀǘ ŘƛŦŦŜǊŜƴǘ ǎǘŀƎŜǎ ƻŦ ŀ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪΩǎ ǇǊƻƧŜŎǘ όŀƴŘ ŘŜǇŜƴŘƛƴƎ ƻƴ 
national contexts); for the survey, we developed following broad outlines for a project: 
 Applies to 

- local development 
plan, urbanistic regulation, etc. the Project Owner 

- design requirements 
(from PO) and technical standards / regulation the Designer 

- Construction-oriented 
standards and regulations  the Contractors 

- Product-oriented 
standards and regulations the Manufacturers 

- maintenance and use 
requirements the Owner 

 
Conformity assessment and technical risk assessment are carried out by TIS with respect to the 
above frameworks. The value-added for insurance companies also depends on these, as the typology 
of TIS (private expert, local authorities, architects, etc.) does. At this stage, we do not have enough 
answers to the questionnaire to draw general conclusions.  
 
Based on available information, the technical Controller evaluates deviations toward technical 
standards (building regulations, state of the art, etc.), analyses the risks of occurrence of feared 
events (according to operation, pathology, conditions of quality control by companies) and submit its 
expert opinion on the construction work. 
 
On the basis of this opinion, the insurer identifies hazardous construction works and is able to decide 
the quotation of its insurance plan. 
 
Some quality signs are necessary information, in particular to assess the CE marking or labels which 
declaration of performance helps to ensure the suitability of the product to the construction work. 
However, confidence in quality signs level may vary according to products or construction works. 
 
The survey already points out that different quality signs are considered relevant by TIS: 
ü regarding the product itself: CE marking, product certificate, 
ü regarding professional skills: certification of quality management system, 
ü regarding suitability for intended use: supplementary information is required by TIS, such as 
ǘŜǎǘ ǊŜǇƻǊǘǎΣ ŎƻƴǘǊŀŎǘƻǊΩǎ ǎŜƭŦ ǾŜǊƛŦƛŎŀǘƛƻƴ ǇǊƻŎŜŘǳǊŜǎΣ ¢!. ŀǎǎŜǎǎƳŜƴǘǎΣ ŜǘŎΦ 

 
d) Role of the Technical Inspection service in claim risk management. 

 
The quality of construction may also be attained if possible defects are properly repaired within a 
reasonable period of time and at lower cost for the Customer. Quality is often measured by the 
number of claimed accidental damages. 
 
Regular technical inspections on site are often organized after completion of works by the operator 
or the project owner at periodicities which may be defined by the insurance company providing the 
coverage. 
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In the United Kingdom, the NHBC system integrates within its organization technical inspectors and 
involves several functions: 
ü Prevention : prior work with the builders to prevent  the constructional problems, 
ü On-site inspection during  the building process,  
ü Insurance: decennial liability insurance for housing construction, 
ü Standardization: writing of technical standards, periodically revised and reflecting feedback on 

surveyed substandard work when on-site inspecting. 
 

3.3.4 Risk assessment methodology 
 
As previously stated, for innovative technologies, the risk assessment is made through a qualitative 
approach. 
Based on his experience, the analyst must qualify the risk according to various criteria, focusing on 
known pathology, and on failure cost and probability of occurrence. 
¢ƘŜ ǊŜǎǳƭǘ ƻŦ ŀƴ ŀǎǎŜǎǎƳŜƴǘ ƛǎ ǘƻ ŘŜŦƛƴŜ ŀ ƭŜǾŜƭ ƻŦ ƛƴǎǳǊŀōƛƭƛǘȅΣ ƻǊ άŀƎƎǊŀǾŀǘƛƴƎ ŦŀŎǘƻǊέ ƻŦ ǘƘe risk. A 
Ǌƛǎƪ Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ άǳƴƛƴǎǳǊŀōƭŜέΦ 
 

3.3.5 Risk assessment criteria 
 
Regarding single covers, the risk assessment made by the (re)insurer will globally deal with the 
different topics described hereafter: 

a) Construction scheme 

¶ Type of construction. Some risks are specific to technologies used in certain type of 
constructions. For example HVAC systems are critical for hospitals, where nosocomial 
disease is a risk. 

¶ Nature of the work (new works / rehabilitation / turnkey project). The adaptation to an 
existing context is source of interface risks. 

¶ Intended use of the construction (to be sold / operated by the developer). The 
implication of the owner as a great impact on the care taken on the design phase, thus 
on the operating risks. 

¶ Adequacy of planned maintenance 

¶ Owner / developer experience and know how on this type of project 

¶ Expected use of the construction by the owner (quality level requirements / opportunity 
of claiming the guarantees) 

¶ Level of complexity / innovation. By definition the insurer hates prototypes, for which he 
lacks vision 

¶ Surroundings. For the Third Party Liability assessment. 
o Cost of construction. Cost breakdown is an important tool to appraise the level of 

standard / quality expected. 

¶ Involvement of a Technical Inspection Service 

b) Natural event context (to be analysed even if not covered) 

¶ External loads taken into account: 
o Weather exposure (wind / snow / rain) 
o Water intake (groundwater uprising / flood) 
o Earthquake 

¶ Design in regard of natural events : 
o Level of design loads in regard of specific national standards (national annex to 

Eurocodes) 
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o Necessity of further studies (ex: modelling) made by external engineering firm (cross 
check) 

o Type of stress assessed in the design in the light of the risks to cover (thermal 
gradient, fatigue) 

c) Materials 

¶ Conformity of materials with standards (to be checked during construction) 

¶ Quality of work depending on the origin of materials (problems of quality regularity 
depending on producer) 

¶ Welding control (on-site vs. workshop welding / control of welding by trusted institute) 

d) Design 

¶ Intrinsic risks associated with the type of work (structural complexity, choice of 
technology / materials) 

¶ Yƴƻǿƴ ǇŀǘƘƻƭƻƎȅ ŦƻǊ ǘƘƛǎ ǘȅǇŜ ƻŦ ǿƻǊƪΣ ōŀǎŜŘ ƻƴ ƛƴǎǳǊŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜ ƻǊ ŜȄǇŜǊǘƛǎŜ ƻŦ ǘƘŜ 
technology 

¶ Level of loads in regard of national standards 

¶ Adaptation to the context 

¶ Interaction with other construction elements (ex: effect of humidity on wood framework 
caused by high level of airtightness imposed in new constructions) 

¶ Scale of design studies 

¶ Use of non-traditional techniques 

¶ Qualification / specialization of designers 

¶ Quality of the reports 

e) Technical Inspection Service 

¶ Qualification / trust in the TIS 

¶ Quality / specific knowledge of the person in charge of the control with this specific type 
of work 

¶ Extent of the mission (mission / number of visits / nature of the reports) 

¶ Adequacy of fees (evaluation of time allocated to the project) 

f) Execution / methodology 

¶ Type of contract. Structure of contractual relations between contractors has an impact 
on recourses possibilities hence extent of the cover. 

¶ Qualifications / experience of contractors on this specific type of work 

¶ Construction / installation methods 

¶ Quality plan / self-check 

g) Surroundings / neighbouring 

¶ Risks of impact of a defect on construction works with different owner (general liability 
risk). Ex: distance of neighbours (risk of fire spread) 

¶ Exposure / amounts at stakes 

h) Existing works 

¶ Standards to be applied 

¶ Level of connection with existing parts / compatibility risk 

¶ Adequacy of new work in regard of the existing one / analysis from a global point of 
view 

¶ Importance of the modifications on existing bearing structure 

¶ Specific risks of covered existing parts 

i) Construction work inherent risk 

¶ Geometry: 
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o Geometry of building (height, asymmetric geometry, non-alignment of bearing 
ŜƭŜƳŜƴǘǎΣ άǘǊŀƴǎǇŀǊŜƴŎȅέ ƛƴ ƭƻǿŜǊ ƭŜǾŜƭǎύ 

o Geometry of bearing parts (spans of simple or cantilever beams and floors, 
slenderness of columns / walls) 

o Depth of excavations 
¶ Materials used for construction (innovation) 

¶ Structure 
o Materials 
o Bearing elements 
o Bracing 

¶ Roof / Façade 
o Glass roof 
o Point fixed structural glazing 

j) Other specific technical risks criteria 

 
!ǎ ǿŜΩǾŜ ǎŜŜƴ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ƛǎ Ƴŀƛƴƭȅ ŘŜǇŜƴŘŀƴǘ ƻƴ ǘƘŜ ǇŜǊǎƻƴ ƳŀƪƛƴƎ ǘƘŜ ŀƴŀƭȅǎƛǎΣ ƛǎ ƪƴƻǿƭŜŘƎŜ 
and experience on the type of construction, without any very specific criteria. However regarding 
inherent risks, insurers developed some specific technical risk criteria for some widespread eco-
technologies such as Photovoltaic panels or Heating pumps. 
 

3.3.6 Definition of relevant technical criteria 
 
Lƴ ǊŜƭŀǘƛƻƴ ǘƻ ²tмΣ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǊŜƭŜǾŀƴǘ ǘŜŎƘƴƛŎŀƭ ŎǊƛǘŜǊƛŀΣ ƛΦŜΦ ǎƛƎƴǎΣ ǳǎŜŘ ǘƻ ŀǎǎŜǎǎ άŜŎƻ 
ǘŜŎƘƴƻƭƻƎȅέ Ǌƛǎƪǎ ƛƴ ŎƻƴǎǘǊǳŎǘƛƻƴ ƛƴǎǳǊŀƴŎŜΦ 
 
As previously stated, risk assessment is essentially qualitative, based on the analyst own experience, 
whether the risk is a project or the activity of a contractor. It appraises the adaptation of the 
άǇǊƻŘǳŎǘέ ǘƻ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪ ŀƴŘ ƛǘǎ ŜƴǾƛǊƻƴƳŜƴǘ ƛƴ ƎŜƴŜǊŀƭΦ 
 
The insurer does not have the technical means to assess directly the risk of an innovative product at 
large. Therefore he also has to rely on quality signs. 
 
The sign will define the required technical specifications of the product itself, in what environment it 
can be used (its purpose), and how to install it. Its aim and use are completely distinct from the 
ƛƴǎǳǊŜǊΩǎ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘΦ 
 
For the insurer, more than an appraisal tool, signs are usually a simple prerequisite to the insurability 
of a risk. As for standards and norms compliance, quality marks are seen as a requirement, a prior 
condition to be insured. They are mandatory; it is the absence of default of marking that prevents 
insurability. They are usually not a positive assessment tool of valuation but a negative, essential 
άƳǳǎǘ ƘŀǾŜέ ƭŀōŜƭ ǘƻ ŀŎŎŜǎǎ ƛƴǎǳǊŀƴŎŜΦ 
 
Nonetheless a few signs seem to be discriminatory and give some information on the risk level. In 
order to retrieve this information, we decided to use a top down approach in accordance with WP1, 
and already got a few answers. 
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Examples of national quality signs used by insurers in their risk assessment of eco-technologies: 
Country Name of the sign Certifying body 

France Avis Technique (ATEC) CSTB 

Germany TUVdotCOM TÜV Rheinland 

Italy Certificato di conformità (of TIS) ACCREDIA (ex SINCERT) 

Spain Documentos de Idoneidad Técnica (DIT) Instituto Eduardo Torroja 

United Kingdom MCS Certificate Microgeneration Certification Scheme 

 

 
Those quality signs are presented more extensively in the WP1. 
Nonetheless first findings show that quality signs used by insurers for their risk assessment are very 
scarce. Therefore it will be difficult to assess various technical criteria (used in the risk assessment) in 
regard of ŜŀŎƘ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘȅǇŜ ƻŦ άŜŎƻ ǘŜŎƘƴƻƭƻƎȅέΦ ¢ƘŜ ǎǘǳŘȅ ǿƛƭƭ ŜǎǎŜƴǘƛŀƭƭȅ ŦƻŎǳǎ ƻƴ ǘƘŜ 
identification of the widest different used criteria across Europe rather than on hypothetic technical 
reasons for their use. 
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4. Deliverable 3.4 : State of the art insurances schemes and transition paths 
 

4.1 Innovation models 
 
As part of the ELIOS project WP3 on construction and insurance regimes, a literature survey has to be 
conducted, highlighting different innovation models that can be used to qualify the discussion of how 
(if possible) new insurance schemes can stimulate innovation and the use of sustainable solutions in 
construction. We focus three ways in this survey, highlighting models that operate on different 
scales, i.e. macro (sector perspective), meso (company perspective) and micro (learning perspective). 
We start, however, by highlighting different types of innovation in order to put the subsequent 
models into context. 
 

4.1.1 Types of innovation 
 
Slaughter (1998) distinguishes between five different types of innovation in construction. The focus 
here is to guide selection and implementation strategies by construction companies; however the 
framework can also be used in the planning and carrying out of strategies to identify, acquire, 
develop and implement construction innovations (Slaughter, 1998: 226). Hence this framework can 
be used as a starting point for understanding the successful development of insurance schemes that 
could support cross border services and the cover of building sustainability performances 

 
Figure 4.1: Innovation models for construction (Slaughter, 1998: 229) 

 
According to Slaughter (1998) a wide range of different benefits arise from construction innovations, 
including economic growth, market growth, social benefits, increased technical feasibility and a 
series of intangible benefits such as e.g. improved reputation. 
 
The benefits from construction innovation differ from those in the manufacturing sectors of national 
economies that hitherto have received the greatest attention. Here it is often assumed that 
innovations are generated by an internal R&D organization that according to Nelson and Winter 
(1982 in Slaughter, 1998) chooses from among a set of promising research pathways, and that 
innovation can be exploited through large scale mass production (Slaughter, 1998: 227). In contrast, 
construction innovations rely on markedly different dynamics in that the nature of the construction 
industry differs from the nature of the manufacturing industries in important ways (cf. Slaughter, 
1998; Winch, 1998; Gann and Salter, 2000; Engwall, 2003). This has e.g. to do with the temporary 
nature of projects, the difficulties in coupling business and project processes, and issues arising from 
systems integration. 
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4.1.2 Models of construction innovation 
 
The different types of innovation models proposed by Slaughter (1998) take the starting point in this 
idiosyncratic nature of construction activities. Thus, the organizing principles for the models are (i) 
the magnitude of change from current state-of-the-art associated with the innovation; and (ii) the 
expected linkage of the innovation to other components and systems. 
 
 An incremental innovation ƛǎ ŘŜŦƛƴŜŘ ŀǎ ά.a small change, based upon current knowledge and 
experience.έ ό{ƭŀǳƎƘǘŜǊΣ мффуΥ ннтύΦ Lƴ ŎƻƴǘǊŀǎǘΣ ƻǊ ǊŀǘƘŜǊ ŀǘ ǘƘŜ ƻǘƘŜǊ ŜƴŘ ƻŦ ǘƘŜ ƛƴƴƻǾŀǘƛƻƴ 
spectrum, is the radical innovation, which can be seen as a breakthrough in science or technology 
that according to slaughter often changes the nature and character of an industry. Making this 
distinction, Slaughter also pointed to the deduced fact that radical innovation occur very seldom, 
whereas incremental innovation occur constantly. 
 
 In addition, Slaughter also identified modular, architectural and system innovations. A 
ƳƻŘǳƭŀǊ ƛƴƴƻǾŀǘƛƻƴ άΧentails a significant change in concept within a component, but leaves the 
links to other components and systems unchangedέ όLōƛŘΦΣ мффуΥ ннуύΦ !ƴ ŀǊŎƘƛǘŜŎǘǳǊŀƭ ƛƴƴƻǾŀǘƛƻƴ 
reverses the logic. It is an innovation that involves a small change within a component but a major 
change in the links to other components and systems. 
 
 Finally, Slaughter identified system innovations. These types of innovations can be 
άΧƛŘŜƴǘƛŦƛŜŘ ǘƘǊƻǳƎƘ ǘƘŜƛǊ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ ƳǳƭǘƛǇƭŜ ƛƴŘŜǇŜƴŘŜƴǘ ƛƴƴƻǾŀǘƛƻƴǎ ǘƘŀǘ Ƴǳǎǘ ǿƻǊƪ ǘƻƎŜǘƘŜǊ 
to perform new functions or improve the facility performance as a wholeέ όLōƛŘΦΣ мффуΥ ннуύΦ 
 
 Slaughter further argued that the five innovation models can provide the basis for a strategy 
ǘƻ ƛƴŎƻǊǇƻǊŀǘŜ ƛƴƴƻǾŀǘƛƻƴǎ ƛƴǘƻ ǎǇŜŎƛŦƛŎ ǇǊƻƧŜŎǘǎΦ !ǎ ƛǘ ƛǎ ŀǊƎǳŜŘΥ άUsing the attributes of the 
magnitude of change and the linkages to other components and systems, companies can predict and 
plan for different types of activities depending upon the type of innovation involved.έ όLōƛŘΦΣ мффуΥ 
228). These types of activities are presented in summarised form in the below table. 
 

Types of 

innovation 

Timing of commitment Coordination with 

project team 

Special resources Supervision 

organizational level 

Supervision type Supervision competency 

Incremental At any time None None At locus of 

improvement 

Notification Specific product or 

process 

Modular At design / selection None For concept 

change  

At design level Notification, review Technical competency 

Architectural At design-to-

implementation stage 

Among affected 

parties 

For complementary 

changes 

At affected system 

level 

Notification, 

agreement, review 

System competency 

System At conceptual design 

stage 

With all project 

team members 

For integration of 

set of innovations 

To top engineering 

management level 

Project scope, 

agreement, review 

Technical and system 

competency 

Radical  At technical feasibility 

stage 

With top 

management from 

all involved 

organizations 

For breakthrough At top 

management level 

Project objectives 

and scope 

Specialized technical 

competency 

Table 4.1: Specific activities for implementation by type of innovation (Slaughter, 1998: 230). 
 
Whilst it is plausible that the five innovation models can provide the basis for a strategy to 
incorporate innovations into specific projects, the conceptualisation has several shortcomings in 
relation to the specific purpose of the ELIOS 2 project. 
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 First of all, while the ELIOS 2 project indeed deals with construction innovation, in the form 
of eco-technologies, the focus is not on implementation on specific projects, nor on innovation per 
se. Rather, emphasis is placed on the governance of innovation processes and technology uptake 
across different European countries. 
 
 This gives rise to two further points that should be addressed in a theoretical framework that 
are able to handle the question of how new insurance schemes can be used to stimulate innovation 
and the use of sustainable solutions in European construction, namely: (i) the nature of innovation 
processes; and (ii) the notion of context and systemic innovation. 
 

4.1.3 Innovation processes 
 
{ƭŀǳƎƘǘŜǊΩǎ όмффуύ ǎǘǳŘȅ ŘŜŀƭǎ ŦƛǊǎǘ ŀƴŘ ŦƻǊŜƳƻǎǘ ǿƛǘƘ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ƛƴnovation. As 
illustrated in Table 1, while Slaughter does address some issues relating to the implementation of 
innovations, she does not present an explanatory model of the processes of innovation, i.e. how a 
new technology is diffused and anchored in existing practices. 
 
Traditionally, the innovation process literature has made a distinction between two basic models for 
technological innovation being (i) technology push; and (ii) market pull mechanisms.  
 
Distinction between rational and emergent understandings of the innovation process: 

 
Figure 4.2: The innovation Journey (Van de Ven et al., 1999) 

 
4.1.4 Context and systemic innovation 

 
To be developed.  
Implementation of new eco-technologies as a matter of transition dynamics according to Geels et al. 
Furthermore some of the MLP and SNM models will be used and elaborated on later in the report. 
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4.2 Construction and insurance regimes 
 

An overall objective of the project is to achieve concerted change on construction insurance regimes 
and sustainable innovation in Europe. A transition towards increased levels of sustainable innovation 
in construction is, however, not only a question of aligning national interests, but also a question of 
aligning highly discrete and durable systems of construction, sustainability and insurance within the 
individual member states. 
Applying a socio-technical approach, combining contributions from transition theory and institutional 
theory, the analysis will be conducted as two distinct yet interrelated analyses; a horizontal 
respectively vertical analysis of regimes development and transformation as illustrated in figure 1 
below.  
 

 

Figure 4.3: Levels of analysis (adapted after Seyfang and Longhurst, 2012). 
 
The vertical analysis aims at providing an understanding of the interplay and co-development of 
national regimes of insurance, sustainability and construction within the individual national context. 
The analysis will result in a typology of various national construction regimes based on their 
technological, historical, social, political, cultural and economic characteristics. The analysis will be 
conducted in order to identify main similarities and differences between the various national 
construction regimes that may function as drivers or barriers towards a common European insurance 
policy implementation, which is the focus of the horizontal analysis. The horizontal analysis, thus, will 
focus on the interplay between national and supra-national regulation and on the dynamics of 
adaption and circulation of insurance schemes in Europe. 
 

4.2.1 From Construction Business Systems to Regimes 
 
The preliminary findings indicate that national regimes of construction vary markedly from country 
to country in the EU. Winch (2000, 90) has distinguished between three types of systems / regimes: 
�± The Anglo-{ŀȄƻƴ ǎȅǎǘŜƳ ƛǎ ŎƘŀǊŀŎǘŜǊƛǎŜŘ ōȅ άŀ ƎǊŜŀǘŜǊ ǊŜƭƛŀƴŎŜ upon liberal market values, 
ǊŜƭŀǘƛǾŜƭȅ ƭƻǿ ƭŜǾŜƭǎ ƻŦ ǎǘŀǘŜ ǊŜƎǳƭŀǘƛƻƴǎΧΦέ 










































































































