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ABSTRACT 

In Iceland building a real estate needs design and an approval from authorities before production 

or change. The design is mainly expressed in drawings and documents, which are also used as a 

base to communicate between stakeholders of all parts of the project, both tangible and 

intangible. If the project is not in accordance with these papers, it can lead to misunderstanding 

about cost, values, price, rights and risk.  

This quantitative research shows there was difference between approved drawings and 

documents versus as-built one-family-buildings in Iceland; built 2001-2005 and sold once, 

2008, and furthermore, valid laws and regulations are not working. The average rating after 

construction of Conceptual Drawings is 60%, Table of Size and Ownership 55%, Production 

drawings 51% and of approval of final acceptance is 28%. Drawings and documents are not 

updated and seldom attached to Purchases Contracts. 

----------------------------------------------------------- 

Keywords: As-built, Design, Insurance, Quality, Property, Real Estate, Risk, Valuation. 
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SAMANTEKT 

Gæði opinberra upplýsinga um fasteignir á Íslandi. 

Á Íslandi er lagaleg krafa um að mannvirki skuli vera hönnuð og samþykkt af yfirvöldum áður 

en framleiðsla þeirra hefst eða þeim breytt. Hönnun felst aðallega í gerð teikninga og skjala, 

sem einnig eru notuð sem samskiptagrunnur fyrir aðila er tengjast kunna sérhverjum þætti 

verks, bæði áþreifanlegum og óáþreifanlegum.  Ef mannvirki er ekki í samræmi við gögn, getur 

það orsakað misskilning er varðar kostnað, verðmæti, verð, réttindi, skyldur og áhættu. 

Þessi rannsókn sýndi, að munur er á milli samþykktrar gagna af einbýlishúsum og 

raunveruleikans, það er, mannvirkja sem byggð voru á árunum 2001 til 2005 og seld á árinu 

2008, og einnig að gildandi lög og reglugerðir eru ekki að virka. Trúveruleiki upplýsinga er 

varðar byggingarnefndarteikninga er 60%, skráningartafla 55%, sérmynda 51% og er varðar 

lokaúttektir 28%. Hönnunargögn eru ekki uppfærð og fylgja sjalda kaupsamningum. 

----------------------------------------------------------- 

Lykilorð: As-built, Design, Insurance, Quality, Property, Real Estate, Risk, Valuation. 
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1 INTRODUCTION AND BACKGROUND 

1.1 QUALITY AND PROPERTY  

In Iceland fire insurance of buildings are compulsory and simultaneously catastrophe 

insurance too, where sum insured is replacement value including cost of removal of debris. 

The replacement value is based on information in Table of Size and Ownership from 

approved Conceptual Drawings. Before production, details drawings and specifications must 

be designed with conceptual drawings as a base. During the production period the project 

should be controlled and in the end and before taken in use, approved to be in accordance 

with updated drawings and specifications (approved documents). After  (Jónsson, 2008) that 

on the life-span, it is hardly monitored or controlled by authorities if not specifically 

addressed. 

Any deviations of design of requirements from owner in the form of drawings and 

specifications can lead to cost increase in their subsequent rectification. Deviations from 

design (Bubashait, Farooq, Jannadi, & Assaf, 1999) account for 60% or more of construction 

project deviations. Similar (Burati, Farrinton, & Ledbetter, 1992), will the cost due to poor 

design and engineering increase total project cost about 9.5%. If the owner changes too, it 

might also prove costly and be a risk. 

Understanding of design, construction, operation, maintenance, monitor or control of 

properties can be complex, where many words and definitions are used. This is one of several 

tasks of many, where a number of skilled people are required. The size of project or 

product/process can matter since they can have one or more owner, designer, producer, user, 

supporter, location, loads, risk, value, price, time and rules to follow (Planning and Building 

Act, 2009). 

Collapses in earthquake (Kaltakci, Arsian, Korkmaz, & Ozturk, 2006) happened because 

not obeying the standard criteria, workmanship faults, insufficient material quality and false 

revisions applied on the construction by the designer, constructor, user or owner. Losses in 

buildings also exist (Wardhana & Hadipriono, 2003) although they do not collapse, they can 

have failures, which limits use, reduces value and safety of same reasons as mentioned above. 

Properties can be underinsured if of information are not updated. Problems can appear in 

relation to:  What was damaged; property, person, environment, delay, loss of profit, 

reputation. What is the reason for damage or loss? Who will be responsible: authorities, 

designers, builders, owners? What is the price and value? Who will pay? Who has cover or 

can it be covered?  These questions can be answered if information system is reliable and 

objects defined.  
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1.2 STATEMENT OF PROBLEM  

The purpose by design is to show what will be done and is agreed upon, but sometimes 

project or product/process is not designed according to law and regulations. If that is the case, 

then there will be a problem (Jónsson, 2008). Change of property has impacts on outlook, 

function, performance, cost, safety, health, environment, documentation, stakeholders, facts 

and figures, liabilities, rights and duties. Law (Planning and Building Act, 2009) and 

regulation (Building Regulation, 2002) request, that new or changes of existing project or 

product/process must be designed and approved before production. In Iceland it is a problem 

(Halldórsson & Ottósson, 2009) that projects seldom get final approval and information about 

them is out of date as well as their value. 

1.3 PURPOSE AND AIM  

The purpose of this research is to find out if there is a measurable difference between 

approved design-documents and as-build real-property based on valid laws and regulations 

when projects were built and see if it has effects on value, price and risk. The purpose of 

research has been transferred in to the following questions:  

 

1. Is the quality of information about real property meeting the market’s or 

customer’s needs? 

2. Are the Planning and Building Act and its framework working? 

1.4 HYPOTHESES  

Sum of money and works are used to design and build real property in accordance with good 

practice, but somehow during the production period or the operational period, changes are 

made without design, updating of documents or informing all stakeholders which can be a 

waste of money and a risk. 

1.5 LIMITATIONS  

The scope of this research is reliability and quality of information about real property of one-

family-buildings in Iceland which were built 2001-2005, according to valid law and 

regulations, and sold 2008. It is of importance that findings and results can be used to 

improve value of information and understanding members of concern. 
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1.6 METHOD AND APPROACH  

A quantitative approach will be used to get data from documents and drawings of population 

of one-family-projects in Iceland, compare them, to see if there is a difference in 

performance. The data will be analyzed according to theory of statistic (Malhortra, 1996).  
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2  RESEARCH METHODOLOGY  

2.1 PROJECT DESCRIPTION AND OBJECTIVES  

This research is to find out if there is a contingency in design of a product in its life-cycle and 

if there is a need for improvement? Laws and regulations expect that all new constructions 

and changes of older constructions in the building sector should be designed and approved 

before production. Production should be controlled and accepted for use. This is to insure the 

safety and health of the product and secure that it is in accordance with good practice 

(Planning and Building Act, 2009). It can be easier to maintain and have good facility 

management if approved documents were always up-dated according to the protocol. 

Sometimes changes of project are made without a design and documents are not updated 

(Acharya, Lee, & Kim, 2006), but most of stakeholders might take it as a given fact that 

product of design, production, maintenance, changes and use of the product is done the 

professional way, that is approved and controlled/monitored by authorities. Following will be 

studies of research problems, methods and models to solve this. No articles
1
, books or 

researches could be found where existing real property is compared simultaneously with the 

valid approved documents and to the demands of law and regulations; was the project 

designed and is it now as existing approved drawings?  On ProQuest 5000, (ProQuest, 2009), 

following number of articles could be found in these categories:  Real Estate; 334,697. Real 

Estate and Investment; 107,289. Real Estate and Valuation; 5,593. Design; 940,556. Design 

and Real Estate; 7,474. Design and Performance; 61,648. One unpublished survey was done 

some years ago in Iceland, where existing drawings and buildings in City of Reykjavík were 

compared, which showed discrepancies. November 2008, a comprehensive research/report 

was published, where performance of building control in Iceland was measured (Jónsson, 

2008), but it shows the view from the authorities’ point of view. 

  

                                                      

11 Author collected his data in January–February 2010. In May 2010 the Icelandic Heating, Ventilating and 

Sanitary Association (LAFI) held a conference about their findings regarding the status of heat-, ventilation- 

and sanitary-system in 35 official buildings in Iceland after some year of use (Halldórsson & Ottósson, 2009). 

See chapter 5.6. 
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2.2 RESEARCH METHODOLOGY  

There are many types of researches which can range between applied to pure. It depends on 

the aim, if it is to solve a practical related problem, it will be the applied one, using known 

scientific knowledge, but the pure one if the aim is to develop or gain new fundamental 

knowledge. Purpose of research is to find a solution, explanation or understanding of a 

problem. Three types of researches exist, all according to their purpose (Fellows & Liu, 

2003): 

 Exploratory research (i. könnunar)  

 Descriptive research (i. lýsandi) 

 Explanatory research (i. útskýrandi) 

Research can also be classified depending how the data is collected rather than 

examinations of theory and literature, and then main approaches are (Fellows & Liu, 2003): 

 Quantitative approach (i. megindleg) 

 Qualitative approach (i. eigindleg) 

 Triangulated studies 

 

2.3 RESEARCH DATA COLLECTION  

Solving a problem and testing hypothesis involves sampling data from population by 

collecting data and performing analyses. Data can be obtained from following sources 

(Fellows & Liu, 2003): 

 Official documents - using books, journals, reports, internet, drawings or other 

data done or collected by others 

 Interviews - asking people questions using questionnaires 

 Experimental measurements - by carrying out experiment 

 Case study - Survey - Observations - by observe and estimate phenomenon 

where no single approach can be used to collect data. 

Sampling is necessary because it would be impossible to examine the whole population. 

Sampling needs to be representative for the population (Creative Research Systems, 2007-

2009) in order to produce a result of theoretical and practical value and that result gained 

from sampling approximate as if the entire population were to be examined. Sample size (SS) 

(Creative Research Systems, 2007-2009) of the population (N) has to be sufficient and within 

level of confidence (Z) and confidence interval (c) (i. öryggisbil). For a discrete data sample 

size (George, Rowlands, Price, & Maxey, 2005): 
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According to (Fellows & Liu, 2003); Level of confidence 95% is significant (95% 

probability that the true value is within the interval), level of confidence 99% is highly 

significant and level of confidence 99.9% is very highly significant. 

 (In this research if; Z=1.96, cn=0.20, p=0.50, N=103 then nn=24 and SS = ca. 20) 

 

2.4 RESEARCH DATA ANALYSIS  

After the collection of necessary data from sampling, the data must be analyzed:  examined, 

categorized, scaled, coded, arranged and combined, by using quantitative approach and 

statistical-methods (non-parametric tests, parametric test, regression and correlation, times 

series, index numbers (Fellows & Liu, 2003) or qualitative approach with verbal-methods or 

combination (Matthiasdóttir, Árnason, & Sveinsson, 2002). The purpose of this is to, find out 

correlation between variables and information about them. Analysis provides evidence of 

correlation and to aid understanding (Agresti & Finlay, 1997). 

 

2.5 RESEARCH STRATEGY  

The research design must take in account the research questions, what data are needed and 

how the data will be analyzed. Robert K. Yin (Fellows & Liu, 2003) considered there are five 

common research strategies in the social sciences: survey, experiments (including quasi- 

experiments), archival analysis, histories, and case studies. Yin (Yin, 2004) suggested the 

most appropriated one adopted dependant on operation: What happens?  How or why did 
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something happen? J. Bell (Fellows & Liu, 2003) suggested styles of research to be, action, 

ethnographic, surveys, case study and experimental. 

Style/strategy
Research 

questions

Control over 

independent 

variables

Focus on Events

Who, what, where?

Survey how many ? Not required Contemporary

how much?

Experiment  or How, why? Required Contemporary

Quasi-experiment

Who, what, where?

Archival analysis how many ? Not required Contemporary/past

how much?

History How, why? Not required Past

Case study How, why? Not required Contemporary

 

TABLE 1  - REQUIREMENTS OF DIFFERENT RESEARCH STYLES/STRATEGIES  

(FELLOWS & LIU, 2003) 

According to Yin (Fellows & Liu, 2003) the research strategy is based on three 

parameters:  Research questions, Control over independent variables and the Focus of events, 

see Table 1. The aim of the research is ‘what methods’ and the objectives are ‘what theory, 

how much importance, how many stakeholders, and where, how and why to improve and the 

focus is on events in the past/present/future. Sampling and collection of data will be based on 

various data sources. 

 

2.6 RESEARCH RELIABILITY AND VALIDITY  

The aim of this research is to set up a structure or model where proposed hypotheses, theory, 

literature, collected data and analyses can be used to find a result of a problem and draw 

conclusion and make recommendations. When this is true and confidence is for the outcome, 

the research will have validity, and it will have reliability if it can be repeated and lead to 

similar results. Unless a measure is reliable, it cannot be valid (Robson, 1993).  
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3 FROM IDEA TO REALITY -  LITERATURE REVIEW  

3.1 QUALITY  

 Quality (Shtub, Bard, & Globerson, 2005)  is a measure of: 

 System to meet the market´s or customer´s needs and  

 Product or service to meet its specifications. 

From the beginning of an idea of a building-project, through design, production, 

operation and termination, lot of properties (i. hagsmunir) are involved. The minimum 

requirements are valid laws and regulations, where performance of number of characters must 

be fulfilled, see Figure 1.  

 

 

FIGURE 1  –  PERFORMANCE CHARACTERS OF PRODUCT OR SERVICE  

(SHTUB, BARD, & GLOBERSON, 2005) 

The quality revolution started in Japan, around 1950, supported by the just-in-time 

philosophy from Kanban; production and inventory control, continuous process improvement 

on the floor and goal of zero part or production defects. Where the success will be gained by 

education, training, cross functional workforce, teamwork and commitment to excellence, but 

Product 
or 

Service 

Operation or 
functional  
capability 

Quality 

Reliability 

Compatibility 

Adaptability 

Life span 

Simplicity 

Safety 

Commonality 

Maintainability 

Friendliness 

Timeliness 
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these are basic components of quality management, which is a system of quality planning, 

quality assurance, and quality control. It is assumed that 90% of our problems are process 

related rather than employee related (Shtub, Bard, & Globerson, 2005). 

The main leaders in the field of quality management, W. Edwards Deming, Joseph 

Juran, Philip Crosby and Masaaki Imai, have developed approaches with similar message to 

manage quality: 

 Commit to quality improvement throughout the organization. 

 Attack the process, not the employees. 

 Strip down process to find and eliminate problems that diminish quality. 

 Identify your customers, and satisfy their requirements. 

 Install teamwork, and create an atmosphere for innovation and permanent   

quality improvement. 

An effort has been made to introduce this quality-system-thinking in the building-sector 

in order to improve it, where buildings are seldom a mass-production. 

In Iceland, it was not until the year 1839, “Letter of foundation of Building Committee 

of Reykjavík” was created (Ágústsson, 1998) and approved by the Althingi 1840 and 

redesigned/revised 1890. Inhabitants in the City of Reykjavík were 890, year 1839 and 

119,848 year 2008. In the year 1978 the first Planning and Building Act was created for 

Iceland as a whole and in 1979, the first Building Regulation. Prior to that there were only 

local building regulations, i.e. for City of Reykjavík issued; 1904, 1945 and 1965. The main 

theme in these “Building-papers” from 1839 until the present, has been risk and information; 

sufficient measure or distance between properties should be maintained because of fire-risk, 

ownership should be known because of liabilities, taxes, property value, quantity and quality, 

where all this should be approved, before and after work, by local authorities on the base of 

professional up-today- approved documents. To secure that “everything” is according to 

protocol and best practice there is a demand of control in laws and regulations. It is a 

continuous debate (Jónsson, 2008), if control is not working. Approved documents (Boon, 

2003) have value, reliability and quality (Bubashait, Farooq, Jannadi, & Assaf, 1999) before 

and after construction (Case & Wachter, 203). 
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3.2 LIFE SPAN OF PROJECT  

Life of project starts with as an idea which leads to design, production and ends as property 

with value, rights and duties. The following chapter summarize the state of art regarding life-

span of a building-projects and related indices, see Figure 2. 

 

FIGURE 2  - CONCEPT OF REAL PROPERTY –  LIFE SPAN 
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3.2.1  THE DESIGN  

Design task, Figure 3, is solved by developing a strategy for each phase of the life cycle of 

project or system, which will help missing few important items out (Atkin & Brooks, 2005). 

 

 

FIGURE 3  - PROCESS OF DEVELOPING STRATEGY (ATKIN & BROOKS, 2005) 

The goal of design is to prevent defects. This can be done after all requirements are well 

defined and understood. The design should be performed so the manufacturing technology is 

compatible with product complexity without discount. All configuration, engineering 

information and quality control must be provided. For a real property, these documents are at 

least (Building Regulation, 2002); 

 Conceptual drawings; 

 Table of size and ownership; 

 Production Drawings and specifications; 

 Architecture 

 Structure 

 Water system 

 Drain system 

 Heat system 

 Ventilation system 

 Electricity systems  
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The minimum material tolerance, loads and external/internal requirements are also set in 

regulations and cited design standards.  

The main literature of design and its culture which used to day started with The Holy 

Bible where the name of the first designer and builder is mentioned (Hebrews11:10); 

"For he [Abraham] was looking forward to the city that has foundation, whose designer 

and builder is God". 

This changed with the Industrial Revolution, late in 18th and early 19th centuries, when 

major changes took place in agriculture, manufacturing, production and transportation which 

marked a major turning point in human society, from the manual-labour-based economy to 

the machine based manufacturing. This lead to more design, improvement, standardization, 

specifications, and now are number of the international standards, which are used worldwide 

(ISO, FIDIC, ANSI, IVSC, PMBOK etc).  

The quality management is to prevent problems, and the management must be 

continuously monitored and controlled. A research was performed in Saudi Arabia (Bubshait 

& Al-Abdulrazzak, 1996) to examine whether consulting offices have design quality 

management activities. This research was based on 11 items which are considered quality 

determinants to secure good design, see Table 2. The score is high except in Peer Review. 

Similar results were gained some years before in Saudi Arabia (Al-Shiha, 1993). 

 

Activities Score

1 Definition of responsibility 79%

2 Documentation system 79%

3 Training system 87%

4 Communication system 87%

5 Drawing and specification control 100%

6 Design review 95%

7 Standardization of office prodcdures 92%

8 Peer review (organization/project) 47%/53%

9 Schedule and cost 95%

10 Incentive system 74%

11 Qualificationof key personnel 95%  

TABLE 2  - DESIGN QUALITY MANAGEMENT ACTIVITIES  

(BUBSHAIT & AL-ABDULRAZZAK, 1996) 

This was a result when participants were asked by a letter. No research could be found 

where participants were questioned face to face, that is drawings/documents and built project 

compared simultaneously.  

Where performance standard is “zero defects” (Saarinen & Hobel, 1990) in quality 

management the standard is achieved by “doing it right the first time”. Another way of 
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measuring quality of design is to measure the annual cost of quality (COQ), where following 

cost-factors are taken into account; 

 Quality management program 

 Quality control reviews 

 Rework 

 Budget overruns 

 Claims, settlement and litigations expenses 

 Professional liability insurance 

 Answering complaints and restoring client relations 

This is a measure showing how quality management program is working, which is an 

indicator of successful business.  

 

3.2.2  PRODUCTION  

Projects are in the end a product or a system of designed units to achieve set of goals, where 

convenient phases and milestones are identified (Shtub, Bard, & Globerson, 2005) to be 

controlled on each stage of development, see Figure 4.  

 

PHASE 0 PHASE 1 PHASE II PHASE III PHASE IV

Determination of 

mission needs

Concept 

Exploration  and 

defination

Demonstration and 

validation

Engineering and 

manufacturing 

development

Production and 

development

Operation and 

support

Milestone 0 Milestone I Milestone II Milestone III Milestone IV

Concept Concept Development Production Major

studies and demostration approval approval modification

approval approval approval as 

required 
 

FIGURE 4- LIFE-CYCLE MODEL FOR DEFENCE ACQUISITION 

(SHTUB, BARD, & GLOBERSON, 2005) 

When each phase comes to end the logic of the framework calls for that all results 

should be documented and all deliverables to be certified with respect to quality and 

performance standard. This is the design/project-practices in North America, Europe and Asia 

(Bunz, Henze, Tiller, & Tiller, 2006) and Iceland as well (Jónsson, 2008).  
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Measurement Category affected

1 Delay in starting critical tasks Schedule

2 Delay in finishing critical tasks Schedule

3 Noncritical tasks becoming critical Schedule

4 Milestones missed Schedule

5 Due date changes Schedule

6 Price changes Cost

7 Cost overruns Cost

8 Insufficient cash flow Cost

9 High overhead rates Cost

10 Long supply lead time for required material Resources, schedule

11 Low utilization of resources Resources, cost

12 Resources availability problems Resources, schedule, cost

13 Changes in labor cost Resources, cost

14 Changes in scope of project Performance, cost, schedule, resources

15 Lack of technical information Performance, cost, schedule

16 Failure in tests Performance, cost, schedule

17 Delays in approvals of configuration changes Performance, schedule

18 Errors in records ( inventories, etc) Performance, cost, schedule
 

TABLE 3  - MEASUREMENTS FOR PROJECT CONTROL  

(SHTUB, BARD, & GLOBERSON, 2005) 

Although men (Shtub, Bard, & Globerson, 2005) had good intention to do things right, 

they can go wrong, without notice or suddenly, with some consequences, see Table 3. A 

change in one part of a project can have effects on many others. The result can depends on 

how members of concern work together and what knowledge, experience and skill they have 

to perform their functions:  Planning, organizing, staffing, directing, motivating, leading and 

controlling. 

Experience has shown (Greulich, Valentine, & Chamard, 1994) that project teams may 

not understand the importance of quality of construction, which calls for a survey and control. 

A number of failures (Wardhana & Hadipriono, 2003) occur when there is a lack of good 

management and understanding of design in the field (Kaltakci, Arsian, Korkmaz, & Ozturk, 

2006). It is in the responsibility (Building Regulation, 2002) of the project manager and 

owner if design is not followed and updating of documents as-built is not done according to 

law and regulations and if a building is taken in use without final approval, but it is also  

authorities to follow (Halldórsson & Ottósson, 2009). 
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3.2.3  PROPERTY  

Purpose of operation and maintenance of project/system is to maximize the production 

availability of it at minimum cost and risk. Usually, the main purpose by building a project or 

a system is to make a property or value, which has been of interest for most people for a long 

time, as can be seen in the Hole Bible, (Gen 31:1); 

"Now it came to the ears of Jacob that Laban's sons were saying, Jacob has taken away 

all our father's property, and in this way he has got all this wealth". 

The International Valuation Standards Committee, IVSC, has published a standard 

(International Valuation Standards Committee, 2007), defining four types of property and 

their international meaning and use; 

 Real property 

 Personal property 

 Businesses and  

 Financial interests. 

These concepts represent considerable part of the world's wealth, which are fundamental 

to the viability of global property and financial market. Connected to these concepts are 

various values, rights and obligations, which can be tangible or intangible. Assets are 

resources controlled by an entity as a result of past events and from which some future 

economic benefits are expected to flow to the public in general.  

Understanding of these concepts and their difference is significant when values and 

rights are discussed, for example, what is included and excluded and what minimum 

documents are needed?  This can also be a question of ethic as can be seen in the Hole Bible, 

(Luk 14:28, 29);  

"For which of you, desiring to put up a tower, does not first give much thought to the 

price, if  he will have enough to make it complete?" and "For fear that if he makes a start and 

is not  able to go on with it to the end, all who see it will be laughing at him". 
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3.2.4  VALUATION  

Value of assets, is based either on market value or other than market value (International 

Valuation Standards Committee, 2007), where the main concepts of value in the market are 

price, cost and value. The price pertains to the actual exchange of the good and service, cost 

reflects the expense of producing good or service and value represents the price most likely to 

be concluded by the buyers and sellers that is available for purchase.  

Variables (Humphreys, 2005) to build up blocks of price, cost and value are: 

 Units 

 Currency 

 Time – hour, day, month, year etc., and 

 Risk – probability of change form expected; lower than medium or higher – in 

load, money, time, magnitude, loss etc. 

What creates and sustain value of any product or service is: utility (i.notagildi), scarcity 

(i.skortur), desire (i. þörf/ósk) and purchasing power (i.kaupgeta). Here the principle of 

supply and demand will also affect, see Figure 5. 
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FIGURE 5 - SUPPLY AND DEMAND  

Rating or valuing property is a continuous process. The value is changing from time to 

time over the whole life-span of the project. It can go up and down depending on various 

factors, inside the project or from the outside.  

In design, production, project management, facilities management, business, accounting, 

investing and logistic these concepts and their interrelation are of interest. Evaluation of cost 

and quality must be taken in consideration, because for the whole life-cycle, the choice of 

best offer of value and measure of performance against cost and quality can matter (Atkin & 

Brooks, 2005).  

Warren Buffett (Hagstrom, 2005), distinguish between price and value which are not 

necessarily equal and investors should make their decisions based on the difference; 

“Price is what you pay. Value is what you get”. 

Equilibrium 
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Evaluating property (Hilbers, 2003) on market-value-base, evaluator should be aware of 

lemminglike effects because value can be seen from different point of view – investor or 

speculator (optimistic investor):  

 Construction lags and imperfect information. When the price of existing real 

estate rises above the replacement cost, developers will initiate new 

constructions and increase the supply. 

 Financial liberalisation. Following liberalisation and deregulation, new 

financial markets and institutions tend to emerge. 

Valuing of property should be done with honesty, free of bias and self interest of the 

evaluators following standard accepted methods (International Valuation Standards 

Committee, 2007). IVSC has defined three standards for this purpose: the Market Value 

Basis of Valuation, Valuation Bases other than Market value and Valuation Reporting, see 

Figure 6.  

 

 

FIGURE 6  - GUIDANCE NOTE FOR VALUATION PROCESS 

(INTERNATIONAL VALUATION STANDARDS COMMITTEE, 2007) 
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It is of importance to know the difference between these methods, because they are used 

by various stakeholders and can easily be mixed together (Gloudemans, 2007). 

The market value basis of valuation is the most widely used one (Fernandez, 2003). The 

purpose of the valuation is for example; purchasing or selling a property, for security of 

loans, for accounting or for submission to regulatory authorities and taxation. Common 

methods to estimate market value, where basic data are derived from the market, includes the: 

 Cost Approach (DRC – depreciated replacement cost)  

 Sales Comparison Approach  

 Income Capitalization Approach  [PV] 

 Discounted Cash Flow Analysis (DCF) [PV. NPV or IRR] 

The market value can be unstable, where the law of supply and demand as well as other 

factors are, for example, averaging, shortage of know-how or lack of effort. The real property 

is evaluated on the market-base. It has been examined (Hilbers, 2003) why there is so much 

fluctuation in the real estate price and the reason was heterogeneity. No two properties are 

identical and information on market transactions is not generally available or limited. The 

markets were characterised by infrequent trades, negotiated pricing process, large transaction 

of costs and rigid supply (i. tilviljanakendu framboði) which lead to no clear price. The lack 

of information about the future and financial resources can affect the price and lead to cycles 

of bubbles. Evaluation (Hilbers, 2003) of real estate based on market value is rather robust 

method and only indicates average-value which can be seen when compared were the 

advantages and drawback of methodology used to get information for real estate indicators 

through market-value. It is informative to see the need of information from the design-site, 

where values of design and project production are not visible, Table 4.  

 

Model types Advantage Drawback

a) Avarage or median prices - Easy to collect - No correction for quality 

changes

b) Representative property 

method

- Avoid (most) quality change 

problems

- Focuses only on one sort of 

prperties and ignores 

developments elsewhere

c) Hedonic price models - Control for quality changes - Data requirements

- Not just one representative 

property (as b)

- Potential bias from incorrect 

model specification

d) Repeat-sales method - 

derived from hedonic price 

model

- Less data requirements - Requires at least two sales

- Less dependent on model - Quality of same property 

may change between sales
 

TABLE 4  - PRICE INDICES FOR RESIDENTIAL REAL ESTATE: A COMPARISON  

 (HILBERS, 2003) 
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The non-market valuation (International Valuation Standards Committee, 2007) is used 

where economic utility or function of an asset is considered other than its ability to be bought 

and sold by market participants or effects of unusual conditions.  

The American National Standards Institute (Humphreys, 2005) has defined three types 

of estimates for project in the idea-projection-phase (cost-value) and how accurate they can 

be related to the work put into them: 

 Order-of-magnitude  

 Budget estimate  

 Definitive estimate  

When production of a project is finished there should not be much uncertainty in value 

(cost value) according to (Shtub, Bard, & Globerson, 2005). If the original and improved data 

and documents are preserved in a proper manner, the property value/price can be re-valued 

quickly. 

Effects of depreciation must be taken in account. The experience from the investor 

Warren Buffett (Hagstrom, 2005) is that; 95% of USA businesses have annual need for 

capital expenditures equal to their depreciation rates. If the annual depreciations-amount is 

not used for maintenance/improvement and recorded in the manual/log, it will be a risk and 

give uncertainty in value and price. 

Insurance company (Swiss Re Company AG, 2006), would like to do their valuation on 

the basis of inspection, use new replacement value. They would like to estimate the risk, 

perform a risk assessment, estimate for example, condition of the property, value, model, 

spare parts, removal of debris, probable maximum loss (PML), contingency plan etc. 

Buffett (Hagstrom, 2005), doubts sometimes the calculation methods used in valuing 

property by others:  

"Investing is not that complicated. You need to know accounting, the language of 

business. You should read The Intelligent Investor. You need the right mind-set, the right 

temperament. You should be interested in the process and be in your circle of competence. 

Read Ben Graham and Phil Fisher, read annual reports and trade reports, but don't do 

equations with Greek letters in them."  

Although Buffett‘s method is simple and clear, it has something in common with other 

methods, it needs work and skills and data. When using his method he strongly advices use of 

the two investing rules from Ben Graham from 1950. The first rule is “don't lose money“. 

The second rule is “don't forget the rule number one“. If you follow these rules, Buffett says 

(Hagstrom, 2005): "The market, like the Lord, helps those who help themselves" but "unlike 

the Lord, the market does not forgive those who know not what they do”. 
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Valuation  (International Valuation Standards Committee, 2007) is of no importance or 

meaning if it is not done in writing, repeated or determined if it is according to requirements; 

 Statements of facts presented in report are correct, 

 Analyses and conclusions are limited only by the reported assumptions and 

conditions, 

 Valuation has been performed in accordance with an ethical code and 

performance standards. 

Valuations reports are used to settle disagreement and can also be used to define 

scenario, Table 5. 

 

Insured claims Maritime disasters USD 17.2m

Aviation USD 34.4m

Other losses USD 42.7m

or Total losses USD 85.4m

or Casualties Dead or missing 20

Injured 50

Homeless 2000  

TABLE 5  - DEFINITION OF CATASTROPHES DISASTER  

(SWISS RE COMPANY AG, 2009) 

Loss or damage in criteria of fire or catastrophe can be a total or part loss. If property 

has badly (Natural Catastrophe Fund, 2008) definition or documentation it will not be insured 

or covered.  

At any time the Table of Size and Ownership must be updated simultaneously when 

other documents are changed or revised (Building Regulation, 2002).  The Table is base for 

value and price estimates, and of bundle of rights and obligations (Residential Ownership 

Act, 2008). 
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4 FINDINGS AND RESULTS 

In Iceland at the end of year 2008, there were 129,366 apartments registered, including 

51,629 one-family buildings (ca 39.9%) (Icelandic Property Registry, 2008), in 79 

communes, with 60 Planning and Building directors.  

Taken was random sample (20) from a population of one-family (103) real property, 

built in the years 2001 to 2005, which were sold 2008, to estimate the quality and reliability 

of documents and buildings control. A list (population) with name/location of all real 

properties that fulfils these conditions was given by the Icelandic Property Registry
2
. With 

confidence level 95%, confidence interval 20, Population 103, the sample size needed is 20 

(Creative Research Systems, 2007-2009). Drawings and documents were obtained from 

property owners, authorities or the internet etc. Every random selected one was willing to 

cooperate. Every building was visually inspected to see if there was difference between 

approved documents and as-built project in following fields, according to valid Building 

Regulation (Building Regulation, 2002) : 

 Conceptual drawings vs. As-built:  inside layout,  

 Conceptual drawings vs. As-built:  outside view and  

 Conceptual drawings vs. As-built:  layout of the premises. 

 Architect drawings vs. As-built:  total layout 

 Structural drawings vs. As-built: total layout 

 Sanitary drawings vs. As-built: total layout 

 Electricity drawings vs. As-built: total layout 

 Heat drawings vs. As-built: total layout 

 Water drawings vs. As-built: total layout 

If some information were known or true: 

 The final approval exist 

 The Project Manager name is known 

 The building size true 

 The number of apartments in the building true 

 The size of sun-platform on the premises true 

and what documents were attached to the Purchase Contract (PC), for example: 

 Conceptual drawings and Table of Size and Ownership attached  

                                                      

2 The list Author got from the Icelandic Property Registry, base on defination, had 250 units, but after 

examination/filtering it contained: 103 one family buildings, 58 par houses, 84 parallel houses, 2 appartments 

in appartments-building, two sommer house, 1 gesthouse. 
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 Production drawings (AD, SD, DD, ED, HD, WD) attached 

 Maintenance-book attached 

These questions were estimated on the scale 0 to 4. The analysis of scale 0 to 4 was:  4 = 

excellent or true, 3 = little difference, 2 = some difference, 1 = great difference and 0 = no 

drawings or documents exist or answer is untrue. This scoring form, is similar to the 

Environmental Scoring Form Used by Niagara Mohawak (Shtub, Bard, & Globerson, 2005), 

page 180-181. 

According to article 11.1 (Building Regulation, 2002), every new real property or 

changes of older one must be according to new or updated and approved documents, but for 

minor changes, building authorities can give discount to Production drawings, article 12.6 

(Building Regulation, 2002). The same is true if you are buying something, you would have 

information about it. This means questions 1, 2, 3, 10, 11, 12, 13, 14, 15, 16, 17 must score 

excellent or true, but 4, 5, 6, 7, 8 and 9 must score at least 3 or little difference. From this it is 

possible to set up two cases for each project, to be rated, based on subgroup of gained 

information; 

 Group I:  CD+PD+Commencement+TSO = (A+B+C+D) 

 Group II: Group I + PC = (A+B+C+D+E) 

If the project would be scoring, on the minimum demand from regulation, the 

performance rate of Group I would be 95% and Group II 94%. The total outcome of the 

research and t-test can be seen in Table 11 and Table 12 in Appendices. The average total rate 

of research-data in Group I was 41% and in Group II it was 49%. 

Hypotheses: 

Ho: µ ≥ 90% 

A null hypothesis is that there is a little difference between approved information 

of project and the built project.  

HA: µ<90% 

Alternative hypothesis is that there is a great difference between approved 

information of project and the built project. 

In both cases, Group I and Group II, the P-Value of t(calc), -24.4 and -17.5, are 

less than P(0.05;19) = 2.093, then Ho rejected but HA accepted.  
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5 QUANTIFICATION OF RESULTS  

Discussion of results is divided into some sub-categories to see how the documents survive 

from beginning of acceptance of local authorities, through the production phase until the 

project has been sold once. Here are taken in account demands from valid Building 

Regulation (Building Regulation, 2002) in Iceland which the projects were built after. 

5.1 CONCEPTUAL DRAWINGS IN REALITY  

5% of examined buildings had inside layout (Q1) as valid approved drawings show. 30% of 

buildings had little difference, 50% had some difference and 15% had great difference for 

drawings. The outside view of the building (Q2) is scoring better than inside plan, where 45% 

is true and 30% buildings differ little from drawings, 20% differ some and 5% have great 

difference. When it comes to layout of the premises (Q3) hardly no drawings are correct, 15% 

of premises have little difference from drawings, 55% some and 30% great difference. The 

result here is that projects are changed more inside than outside except that the plan of the 

premises are hardly according to approved documents. On the whole the highest difference 

from drawings in Conceptual Drawings field is on the premises, then inside the building, but 

lowest in outside view of it. The average of this section as a whole is about 60%. 

 

TABLE 6  - SCORE OF CONCEPTUAL DRAWINGS 

QUESTIONS 
FIGURE 7  - FREQUENCY IN SCORE OF 

CONCEPTUAL DRAWINGS 

FIGURE 8  - RATING OF CONCEPTUAL QUESTIONS  
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5.2 PRODUCTION DRAWINGS IN REALITY  

The condition of Architects drawings (Q4) is; in 30% cases they were not drawn, in 30% cases 

the projects differ greatly from the drawings, 30% differ somewhat and 10% with little 

difference, but none is true. In 5% of projects, Structural Drawings (Q5) does not exist. There is 

no project with great difference from drawings, but 35% have some, 45% have little difference. 

15% could be found to be true. Sanitary drawings (Q6) usually exist, but projects have great 

difference in 25% cases, some in 35%, little in 30% and none in 10% of cases. The Electricity 

Drawings (Q7) does not exist in 5 % of all cases, projects differ greatly from drawings in 35% 

cases, some in 40%, little in 15% and are true in 5%. The Heat Drawings (Q8) do not exist in 

5% cases and projects differ greatly in 10 % cases, some in 55%, little in 15% and are correct in 

15% cases. The Water Drawings (Q9) do not exist in 5% cases, there is great difference of 

projects from drawings in 20% cases, some 35%, little in 30% and none in 10%. On the whole 

the average rate of Production Drawings is about 51%, but in 10 cases/fields there exist no 

approved drawings. 

 

TABLE 7  - SCORE OF PRODUCTION DRAWINGS 

QUESTIONS 
       FIGURE 9  - FREQUENCY IN SCORE OF 

PRODUCTION DRAWINGS 

FIGURE 10  - RATING OF PRODUCTION QUESTIONS    
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5.3 COMMENCEMENT IN REALITY  

All projects have been in use for at least 4 years at the moment information was collected 

(February/Mars 2010). 10% projects (Q10) had got final approval although documents were not 

true or updated and 90% of projects are in use without no temporary or final approval or 

updating of drawings and documents. 45% (Q11) of present owners know the name of the 

responsible project manager.  

 

 

TABLE 8  - SCORE IN COMMENCEMENT 

QUESTIONS 

FIGURE 11  - FREQUENCY IN SCORE OF 

COMMENCEMENT QUESTIONS 

 

FIGURE 12  - RATING OF COMMENCEMENT QUESTIONS 

  



26 

5.4 TABLE OF SIZE AND OWNERSHIP IN REALITY  

In Table of Size and Ownership are some basic figures about the property; area of the building, 

volume, surface, sun-platform, number of apartments, ownership, rights etc. In question Q12, it 

can be seen that no TSO exists in 5%  of all cases, in 10% of all cases information of the 

building itself differ great from approved TSO, in 25% there is some difference and in other 

25% the difference is small and in 35% information about the building are true in the TSO. In 

15% of buildings there are two apartments, but one registered according to TSO, but in 85% the 

number is true. In 75% cases (Q14) sun-platform on the premises, exist but is not registered, and 

in the other 25% there is something wrong with documentation of sun-platform on the premises. 

Several premises have a sun-platform up to 200m² unregistered. Taken all registration data in 

account, there is no TSO true. The average rating of TSO as a whole is 55%, with highest 83% 

and lowest 8%. 

 

TABLE 9  - SCORE IN TABLE OF SIZE AND   

OWNERSHIP QUESTIONS  

FIGURE 13  - FREQUENCY IN SCORE             

TABLE OF SIZE AND OWNERSHIP 

 

FIGURE 14  - RATING OF TABLE OF SIZE AND OWNERSHIP QUESTIONS 
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5.5 PURCHASES CONTRACT IN REALITY  

In 20% of purchases, Conceptual Drawings were attached to the contract although they were not 

correct (see project 10, 61, 98 and 99; 42%, 33%, 67% and 75%). In 5% cases were Production 

Drawings attached the contract (project 99; 75%). Maintenance-book was never attached to the 

Purchases Contract because it did not exist in any of the projects. 

 

      TABLE 10  - SCORING OF PURCHASES 

CONTRACT QUESTIONS  
       FIGURE 15  - FREQUENCY IN SCORING OF   

PURCHASES CONTRACT  

 

FIGURE 16  - RATING OF PURCHASES QUESTIONS  
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5.6 SUMMARY OF DATA REALITY  

The main results from research questions Q1 to Q17 are
3
: 

 Conceptual Drawings is rating on average 60%, 

 Production Drawings rating on average 51% 

  Table of Size and Ownership is rating on average 55% 

 Commencement is rating on average 28% 

 The Purchases Contract is rating on average 8%. 

 

FIGURE 17  - GROUP RATING OF DRAWINGS AND DOCUMENTS QUESTIONS 

 

  

                                                      

3
 In December 2009, a report (Halldórsson & Ottósson, 2009) was published where 

heating, ventilating and sanitary system in 35 public buildings were examined (8 schools, 8 

sports buildings, 7 hospitals, 2 government buildings, 1 prison, 2 children play schools, 5 

swimming pools, 1 health centres and 1 hotel). These buildings were built from 1970 to 2008. 

The result is similar to mine, they got rating to; Q4-Q9: 46%, Q10; 13%, Q17: 4%. 
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6 CONCLUSION AND RECOMMENDATIONS  

It can be seen from the Chapter 5 that average reliability of Conceptual Drawings (61%), 

Production Drawings (51%) and Table of Size and Ownership (55%).  No maintenance book 

exists. 15% of buildings have two apartments, but one registered. Reliability of sun-platforms 

registration is 11% and area (m²) of buildings is 69%. Furthermore, 90% of projects do not have 

final approval and 10% have untrue one, where documents are untrue. In all cases above the 

minimum demands of laws and regulations are 100%, before taken the project in use. The main 

reason for these differences are, projects have been changed on the project period and 

documents not updated.  If projects have not got final approval, the projects managers is fully 

responsible for project, and will be until 5 years after the final approval will be performed.  At 

the same time only 45% of present owners are aware of the name of the project manager, which 

is still liable although there is a new owner of the building.  When project/real estate is sold or 

bought, hardly no official drawings-documents of the project are handed over, because, a true 

one, do not exist. In short; 

 Drawings and documents are seldom updated 

 Drawings and documents do sometimes not exist 

 Maintenance book does never exist 

 True final approval does not exist of one-family-buildings 

 60% official registrations of one family-building are not one-family-buildings 

 Because documents are not updated, official registration will not be true  

 Buildings are taken in use without final-approval, official control does not work 

 Real estate is registered finished at Registry Iceland but not by local authorities 

 

The answers to the research questions will then be: 

1. Is the quality of information about real property meeting the market’s or 

customer’s needs? 

The answer is no - do your own estimation. 

2. Are the Planning and Building Act and its framework working? 

The answer is no - make them simple and easy to work. 
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8 APPENDICES  

8.1   AIMS OF THE PLANNING AND BUILDING ACT NO 73/1997 

 

8.2   QUESTIONNAIRE-FORM 

 

FIGURE 18  - QUESTIONNAIRE-FORM  
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8.3   TABLE WITH SUMMARY OF RESEARCH RESULTS  

 

TABLE 11  - TABLE WITH SUMMARY OF RESEARCH RESULT   
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8.4   TABLE WITH RESEARCH DATA  

 

 TABLE 12  - TABLE WITH RESEARCH DATA 



35 

8.5   PRINCIPLES OF GOOD DESIGN  

Characteristics of 

products, services and 

systems

Performance measure

1
Operational or Functional 

capability

Measure the ability of the system to perform tasks and satisfy the customer´s 

or market´s need.

2 Timeliness Measure the time availability for the system to perform its mission.

3 Quality
Measure the system´s design to meet the market´s or customer´s needs and 

the product or service to meet its design specifications.

4 Reliability
Measure the probability that product, system or service operate properly for 

a specified period of time under specified conditions without failure.

5 Compatibility
Measure ability of the system to operate in harmony with existing or planned 

systems.

6 Adaptability
Measure the ability of the system to operate in conditions other than those 

initially specified.

7 Life span
Measure the LCC, if the profitability of the investment in respect of cost, 

time and effectiveness is acceptable.

8 Simplicity Measure if the system is easy to maintain and operate.

9 Safety
Measure if methods are used to show how system will be operated and 

maintained - risk assessment and then safety precautions/plans.

10 Commonality
Measure if high level of commonality is used or produced with other system 

in design.

11 Maintainability

Measure if there is an adequate maintenance - preventive one or has the loss in 

operational time been weighed against probability of system failure and need 

for unscheduled maintenance.

12 Friendliness Measure of effort and time requierd to learn to operate and maintain a system.

 

TABLE 13  - PRINCIPLES OF GOOD DESIGN (SHTUB, BARD, & GLOBERSON, 2005) 

 




