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Abstract 
The objective of the presented research is to use data gathered from a construction project 
in Reykjavík from early May 2009 untill March 2010. Cost estimates are created in 
addition to schedule estimates which are in turn combined into a budget schedule for the 
earned value analysis. The goal for implementing the earned value and earned schedule 
methods on an actual construction project is to determine the validity of those methods to 
the industry. In order to gather the cost and schedule data in a more organized manner a 
database is created through various scheduling and spreadsheet based systems. The models 
are used to sort the cost based data aquired from the project and compare the results against 
the budget schedule in real time. The model also compares the budget schedule against the 
input for the actual project progress. The project is modelled mostly with a combination of 
microsoft project and excel spreadsheets to gather the schedule, budget and performance 
data. In order to make sure that the model represents the dynamic characteristics of the 
project the schedule is broken down progressively into various tasks and each task is 
assigned a budget. The model is then reviewed in order to determine if the modelled plan 
conforms to reality and if the forecasted cost and duration estimates hold true. 

Keywords: Earned Value, Earned Schedule, Project Management, Project Control, Cost 
Control, Schedule Control, Budget Schedule, Forecasting Techniques. 

 

  



 

Úrdráttur 
Markmið þessa verkefnis er að nota raungögn sem tekin hafa verið saman frá 
byggingaframkvæmdum í Reykjavík frá Maí 2009 til Mars 2010. Tilskildar kostnaðar og 
framkvæmdaáætlanir eru gerðar auk þess sem þær eru sameinaðar með aðferðafræði unnis 
virðis í tímasetta útgjaldaáætlun. Tilgangurinn þess að innleiða aðferðafræði unnis virðis 
og unninnar áætlunnar er að ákvarða notagildi þeirra til skipulags innan verktakabransans á 
Íslandi. Til þess að auka á skilvirkni í gagnaöflun þá er gagnabanki búinn til með hjálp 
áætlanagerðaforrits og töflureiknis. Líkanið nær í gögn úr gagnabankanum og flokkar þau 
niður í tilheyrandi tímasetta undirflokka og ber þau saman við viðeigandi áætlanir. 
Raungögnin eru mæld verkframvinda sem borin er saman við verkáætlun auk þess sem sá 
kostnaður sem fellur á verkið er borinn saman við tímasettu kostnaðaráætlunina. 
Verkefnsáætlunin er mestmegnis gerð með aðstoð microsoft project auk þess sem 
microsoft excel sér um gagnageymslu og tilheyrandi útreikninga á framvindu og afköstum 
vekefnisins. Til þess að módelið fylgi hinum hefðbundnu sveiflum sem eru einkennandi 
fyrir framkvæmdir þá er verkáætlunin brotin niður í eins marga undirþætti og mögulegt 
var, þó innan hóflegra marka. Líkanið er síðan rannsakað til þess að hægt sé að ákvarða 
hvort spálíkönin eigi sér stoð í hinni raunverulegu framvindu verkefnisins. 

Efnisorð: Unnið Virði, Unnin Áætlun, Framkvæmdafræði, Framkvæmdastjórnun, 
Verkefnastjórnun, Framvinda, Spálíkön. 
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1 Introduction 
1.1 Objective 
The main objective of the project is to implement a earned value and earned schedule 
forecasting model into an actual construction project in Iceland to monitor its progress. 
Furthermore the focus is on applying the model to estimate the budget of the project over 
its duration and to assess the validity of the model by comparing it to the actual records 
provided by the contractor. Additionally to prove the validity of the earned value and 
earned schedule methods for the construction industry by applying the methods on a real 
life construction project. 

The contractor, ATAFL hf has granted the author of this report full access to its databases 
and to the construction site in order to inspect the actual value of work completed against 
the planned schedule. The budget of the project did not allow the author of the project to 
buy any of the specialized EVM software that can be found on the market. Instead the 
project plan is made, and updated, using Microsoft Project but due to certain limitations of 
that program concerning fixed value contracts the actual earned value calculations are 
programmed and modeled in Microsoft Excel. 

1.2 Introduction to earned value management 
Earned value management (EVM) is a systematic approach to the integration and 
measurement of cost, schedule, and technical (scope) accomplishments on a project or 
task. Traditionally it provides both governments and contractors the ability to examine 
detailed schedule information, critical program and technical milestones, and cost data. 

Earned value assessment has been around in one form or another since the 1960s, then 
closely tied to the United States Government but since it has been widely recognized as a 
signifant branch of project management and cost engineering. 

In the 1960s – Earned value-based performance management began in the 60s, based 
initially on Department of Defense Cost/Schedule Control Systems Criteria (used to 
measure physical accomplishment of projects). 

In the 1970s-80s – The Department of Defense uses the Earned Value in order to manage 
cost and schedule risks for their contractors. 

In the 1990s – The Earned Value Management policy was implemented within the US 
federal agencies.  

Present day – Earned value management is widely recognized by most project managers as 
an invaluable tool for cost and schedule management. New researches and tools have 
added to the already existing theories of the EVM, such as the earned schedule method, 
which drastically improves the accuracy of the schedule forecasts.  
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1.3 Overview 
The thesis is divided into six chapters and the subject of each chapter is as follows: 

The second chapter: An introduction to the construction specifics and contracts, what is 
about to be built, how is it going to be built and when is it going to be built. 

The third chapter: Details the earned value management theory along with the 
improvements that have been made to the schedule management by the earned schedule 
method. Additionally this chapter describes the modelling approach that was used for the 
project. 

The fourth chapter: Reports the overall findings of the earned value and earned schedule 
models. This chapter also lists the trends and the faults discovered by the model or within 
the model. 

The fifth chapter: Summarizes the overall findings with a more direct approach for the 
contractor. Is the project on schedule? When will it be completed? What level of effort is 
required to finish on schedule? And will the contractor profit from the project? 

The sixth chapter: Concludes the report and discusses the prospects of the earned value and 
schedule methods within the construction industry. Do the gains outweight the overall cost 
of maintaining the model? 

The subject of each appendix is as follows: 

Appendix A: The parameters used for the EVA calculations and the resulting estimates 

Appendix B: The budget used for the project 

Appendix C: The schedule used for the project 

Appendix D: Graph that combines the forecasted ES and EV estimates along with graphs 
representing the EAC estimates 
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2 Project Background 
On the 31st of January 2009 the contractor, ATAFL hf, won the bid to construct an 
apartment complex at Sléttuvegur 29-31. Soon after signing the contract the contractor 
began to secure the financing of the project and to create the budget schedule, as most 
modern contractors do. 

This is the point of time where the author of this paper steps into the project as the 
contractor was interested in the implementation of new cost and schedule control methods, 
for this project as well as future jobs. 

Admittedly this interest was partly caused by the economic problems of 2008 as project 
finance became exceedingly more difficult. In order to adapt to the changes from within 
the market the contractor sought out to find other new methods that might provide the 
contractor with the edge he needed. 

 

 

Figure 2.1: The location of the construction site is marked in red. Photo: maps.google.com 

The construction site is located within the capital of Iceland, Reykjavík, it is marked in red 
on figure 2.1 and spans the area of 2,793.9 m2. 

The structures are being built for the Reykjavík pensioners group (Félag eldri borgara í 
Reykjavík, byggingasamvinnufélag) and figures 2.2 and 2.3 provide an overview on their 
appearance as they have been constructed. 
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Figure 2.2: An overview of the structures, Sléttuvegur 29-31. The red dotted lines indicate 
the location of the underground garage and basement. 

The total floor area of the structures is 9,382.9 m2 and is divided between two buildings, a 
four story building (Sléttuvegur 29) and a six story building (Sléttuvegur 31). The 
buildings are connected by a 1,833.3 m2 underground garage, a 959.5 m2 basement and 
148.8 m2 common rooms. 

 

 

Figure 2.3: A front view: The right hand building is Sléttuvegur 29 and is four story high 
while Sléttuvegur 31 is on the left side and six story high. 

The structure consists of the grand total of 58 apartments designed with the needs of the 
elderly in mind. In the Sléttuvegur 29 there are 24 apartments while there are 34 
apartments in Sléttuvegur 31.  The total floor area of the apartments and hallways within 
both structures is 6,441.3 m2. 

2.1 The project contract 
In short, the project contract is a standard fixed price contract where the contractor is 
required to supply all of the work and materials required to finish the job. 

The construction was to begin in March 2009 or the latest in May 2009. The concrete work 
has to be finished no later than 11 months after construction work begins. The overall 
project has to be finished no later than 20 months after construction work begins. 

If the above conditions are not met the contractor is required to pay a fine of 280,000 
Icelandic kronas each day the project is delayed (including weekdays and holidays). 
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At completion the contractor will receive the grand total of 1,493,795.000 Icelandic 
kronas, which is the estimated cost required to construct and finish the buildings. In 
addition, if the contractor can suggest any savings on the building cost of the structures 
half of those savings will be awarded to the contractor. 

Table 2.1: Summary of all the signifant dates and duration specified by the project 
contract. 

Activity Date 

Project start May 11th 2009 

Structural work completed April 14th 2010 

Project end January 14th 2011 

2.2 The project impacts 
The construction industry is an industry that relies on a loosely connected network of 
individuals who all have their responsibilities in order to promote the project. Table 2.2 
lists the impacts on the project budget and schedule over which the contractor has no actual 
control. 

Table 2.2: Summary of all of the signifant impacts that have affected the project work plan 
and budget estimates for Sléttuvegur 29-31. 

No. Cause Description Result 

1 
Information on 

structural design 
required 

The initial project budget is in most 
cases based on a private cost database 

created and maintained by the contractor 

The initial budget estimate 
isn’t fully based on actual 

design specifics 

2 
Structural 

design delayed 

The engineer responsible for the 
structural design doesn’t deliver the 

required construction drawings in time. 

Delays in construction work 
but excavation work continues 

3 
New 

governmental 
officials 

Government officials responsible for the 
approval of the final construction design 

on vacation 

The contractor is forced to 
withdraw from the 

construction site, construction 
work stops 

4 
New structural 

engineer 

A new structural engineer handles the 
structural design work. Changes made to 

already constructed walls and beams 

Parts of some walls had to be 
taken down 

5 New tax laws 
The government changes the national 

taxation laws 

The taxation has no effect on 
actual project productivity but 
the actual cost of the project 

will increase 

The construction industry is an extremely unstable industry but as always the actual risk 
must be managed. Still most literature agrees that managing the risk shown in table 2.2 is 
no more feasible than managing natural disasters or other “acts of God”. These uncertainty 
factors will simply have to be managed by adding them to the overall budget estimate. The 
only thing that the project manager can in effect mitigate are the internal project risks 
through the use of good project management, information gathering and estimates.      
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3 Earned value management theory 
3.1 Literature 
Managing the risk 

The building industry is widely recognized as one of the most flexible industries on the 
market. The construction process is often described as a method of problem solving, and 
the problem is to create a facility for low budget, on short amount of time and far too often 
with minimal amount of information [Winch, 2002]. 

Change is inherent in the construction work and the industry has in many ways adapted its 
organizational hierarchy in order to solve those changes more efficiently than most other 
industries and corporations. In spite of that the construction industry has had a poor 
reputation for years for its inability to cope with the long term negative effects of change as 
many projects fail to meet their deadlines as well as cost and quality targets. 

One of the things that should be considered is that it is possible that the project managers 
and engineers focus too much effort on the short term problem solving while the long term 
effects on the project duration, cost and quality remain unknown. This isn’t surprising as 
there are no known perfect engineers, anymore than there is a perfect project design 
[Smith, Merna & Jobling, 2006]. 

Basically this paper is about project duration and cost control but like all aspects of the 
project plan the lack of information present in the early stages of the project can be 
devistating for the early stages of project budget and duration estimates. 

 

 

Figure 3.1: The changing accuracy of estimates throughout the project life cycle [Winch, 
2002] 

Generally the project contract is awarded to the lowest bidding firm and the contractor 
must be ready to create the project plan, organize the manpower and resources and then 
finally to initiate the construction work [Fleming & Koppelman, 2002]. 
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As the construction work is underway the project plan must be continuously monitored and 
updated as more accurate information is acquired. The control of time cannot be monitored 
in isolation from the other project resources and budget. 

Managing the budget schedule 

The term, Earned value (EV) is rarely used by construction cost engineers and most of the 
time they don’t even realize that when they are putting together a project budget schedule 
they are in fact unknowingly using earned value management in its purest form [Fleming 
& Koppelman, 2002]. 

A project budget schedule typically consists of the following fundamental elements used 
by the earned value management (EVM) [APM, 2006]: 

1. A work breakdown structure (WBS) which defines all the authorized work. 
2. Organizational responsibility for work accomplished defined in an organizational 

breakdown structure (OBS), drawing information from the WBS. 
3. The budget distributed in the WBS 
4. All authorized work scheduled 
5. A method of measuring achievement 
6. The budget phased over time against the schedule to provide a profile of 

expenditure 
7. Budget schedule: this may require an integrated baseline review (IBR) to be held 

following the establishment of the initial budget. 
8. Costs identified as either direct or indirect costs, and all direct costs recorded. 
9. Performance data collected and analyzed on a periodic basis. 
10. Forecasts for the remaining work produced 
11. Any changes to the budget managed throughout a change control process. 

The project manager needs to be informed on what budget has been spent and what 
activities have been completed or are in progress along with the original scheduled budget 
for the work 

Various literature [APM, 2006] defines that the purpose of EVM is to provide sufficient 
information to determine the following: 

 What has been achieved of the planned work. 
 The cost spent for the work achieved. 
 Whether the cost of the work achieved is more or less than planned. 
 Whether the project is following the plan. 

The earned value management method can be applied, to some extents, to all projects in 
any industry while using any kind of contracting approach. The use of earned value simply 
requires the measurement of project performance, from as early as possible. The 
measurements can begin perhaps as early as 15 percent complete, up to the final stage of 
100 percent completion. [Fleming & Koppelman, 2002] 

In order to set up a monitoring system for the project the key control factors need to be 
identified. Cost and performance is obviously something that should be monitored but it 
should be specified how this monitoring takes place and establish some sort of boundaries 
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to the elements monitored, and these boundaries should be maintained throughout the 
duration of the project [Meredith & Mantel, 2003]. 

There are two widely recognized methods that are generally used to break projects down 
into their core elements. The product breakdown structure (PBS) and the work breakdown 
structure (WBS), where all the work requred to create the facility is broken down into all 
of its respective tasks. 

Earned value analysis 

In the early years of project management, it became evident that project managers had 
great difficulty in determining the actual status of their projects. Something was needed, a 
tool that could monitor the project status and performance in order to identify various 
trends and variations from the original plan. The introduction of the “earned value” 
concept into a project cost system gives the ability to determine the relationship between 
the actual expenditures over the project’s life cycle and the budget earned during the same 
period of time. This gives the basis for more accurate forecasting methods for the early 
identification of cost (and schedule) related problems that might arise [Pickavance, 2000]. 

The process of earned value management compares the value of work that has actually 
been completed against the budget for the work that should have been accomplished 
according to the project plan. The process of earned value management needs a complete 
budget and program schedule for all of the authorised work throughout the project in a 
single time-phased plan. This plan creates a performance measurement schedule for the 
project, or the planned value (PV). As the work goes on it generates the earned value (EV) 
from the original planned value. By comparing the earned and the planned values it is 
possible to identify and compare the value of the work actually accomplished against the 
plan [Pickavance, 2000]. By using this method any variations to the plan can be recognised 
in a systematic manner before they occur and hopefully long before those variations can 
cause any lasting harm to the budget or schedule. 

Making an overall estimate of the percent completion of the project isnt sensible, without a 
careful study of each of the subtasks required to finish the job. The amount earned 
throughout the project life cycle, or the earned value (EV), can be estimated by multiplying 
the cost required to complete each task with its percent completion. Some of the tasks are 
finished and are 100 percent complete, other tasks have not yet begun and are 0 percent 
complete. Then there are other tasks that have begun but have not yet been completed and 
for those tasks the percent completion must be estimated in some way or another. 

There are several conventions generally used to measure the performance of each task 
within the project [Meredith & Mantel, 2003]: 

 0-100 rule: No credit is allowed for the work until the task is completed. 
 50-50 rule: Fifty percent completion is assumed when the task begins and the 

remaining 50 percent when the work is completed. 
 The proportionality rule: The percent complete is calculated by dividing the 

planned (or actual) time to date by the total scheduled time (or even the planned (or 
actual) cost to date by the total budgeted cost). 
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There are other techniques available other than the 0-100, the 50-50 rules and the 
proportionality rule mentioned above [Kerzner, 2009]: 

 Milestone: Often used for long jobs with milestones identified at established 
control points. Value is earned at the completion of the milestone. Here the budget 
is assigned to the milestones instead of the tasks as in the 0-100 rule. 

 Percent complete: Generally used for long duration projects where milestones 
cannot be identified. The earned value can be estimated as percentage of the total 
budget. 

The methods mentioned above are the ones that should generally be considered for the 
estimation of the earned budget and the percent completion of construction projects. But of 
course there are other specialized methods available, such as the critical input use [J.R. 
Meredith and S.J. Jr. Mantel, 2003], equivalent units, cost formula (80/20), level of effort, 
apportioned effort [Kerzner, 2009]. 

The percent complete estimation methods should never be used on the project as a whole 
but much rater used for each of the tasks required in finishing the job. The percent 
complete value for each task within the project can then be multiplied to the budget 
planned (PV) to generate the budget earned (EV) throughout the project lifetime. 

 

 

Figure 3.2: A typical graph showing the key parameters used in the earned value 
modelling along with the forecasted values (FCST) for the actual cost (ACWP) and 
duration (The  S-curves). 

By using these three quantities mentioned above, the actual cost (AC), earned value (EV) 
and the planned value (PV) it is possible to determine the schedule and cost performance. 
When those performance factors are known at any given point in the project it is possible 
to predict (forecast) the project cost and duration at completion. 

Forecasting methods 

The earned value management provides two well-known cost performance indices, the cost 
variance (CV) and the cost performance index (CPI). The CV is the difference between the 
earned value (EV) and the actual cost (AC): 

           (3.1) 
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The earned value is often called the BCWP (Budgeted Cost for Work Performed) and the 
AC is often called the ACWP (Actual Cost for Work Performed). The CV measures the 
volume of the actual cost that has been performed versus the earned value of the same 
amount of work completed and the results are expressed in monetary units. 

If the resulting value for the cost variance is a number greater than zero (a positive value), 
then it is considered to be a favorable condition. A value that is less than zero (a negative 
value) represents a cost variance that is considered unfavorable. If CV = 0, the cost is 
exactly as planned. Because the cost variance is so dependent on the earned value and the 
actual cost, in order to maintain a favorable cost variance, it is to the project team’s 
advantage to minimize actual costs to the extent possible. 

The measurements can also be related through ratios to give the cost performance index 
(CPI) where a result of 1 indicates perfect performance according to plan, and a figure 
below that indicates a variance from plan. 

           (3.2) 

CPI is also often been wrongly named “productivity” by many authorities, because the 
numerator and denominator are often taken from the time sheets and measure in labor 
hours. This isn’t completely true because it simply measures planned inputs against actual 
inputs, true productivity would on the other hand be a ratio of inputs and outputs. Two 
different tasks can both have a CPI equal to 1 (i.e. EV equal to AC) and yet have 
completely different productivity rates because the plan may call for each worker to add 
twice as much value on one task compared to another [Winch, 2002]. 

By projecting these analyses forwards, it is possible to predict their impact on the overall 
scheduled budget, or the budget variance at completion (EAC) [J.R Meredith and S.J. 
Mantel, JR et al., 2003]: 

         (3.3) 

          (3.4) 

The variance between the planned value (PV) and EAC can be estimated most simply by 
taking the work remaining (PV at completion minus the EV), and dividing the cumulative 
CPI on the assumption that existing levels of performance will continue, and produce a 
steadily increasing variance over time on the plan. In many projects it has been estimated 
that the CPI does not change by more than 10% once the project is 20% complete. The 
common trend is that it will only get worse as attempts are made to bring the project back 
on budget and program. [Winch, 2002] 

Earned value management also provides two well-known performance indices in regards to 
the schedule, the schedule variance (SV) and the schedule performance index (SPI), to 
measure project progress. The SV is the difference between the earned value (EV) and the 
planned value (PV): 

           (3.5) 
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The PV is often called the BCWS (Budgeted Cost for Work Scheduled) and the EV is also 
called the BCWP (Budgeted Cost for Work Performed). The SV measures a volume of 
work done (i.e. earned) versus a volume of work planned. It should also be noted that SV is 
expressed in a monetary value, not duration. It uses the budget variance as a proxy for any 
changes in the program schedule measured in time units, and it needs to be verified against 
the program tracking Gantt chart. 

If the value of the SV is below zero (a negative value) a lower volume of work has been 
earned than has been planned and the job is then behind the plan. If the SV is a value above 
zero (a positive value) higher volume of work has been earned than has been planned and 
the job is ahead of the plan. If the schedule variance is equal to zero then the work is going 
exactly as planned. 

If the performance of the project is known then it is possible to use the following method 
to calculate the project performance that must be achieved on all remaining work: 

        (3.6) 

Or the following: 

       (3.7) 

The TCPI is called the To Complete Performance Index and describes the project 
performance needed to complete the project on budget. The nominator describes the work 
that has not yet been completed and the denominator describes the funds that still remain. 

Refined schedule forecasting methods 

Many different authors [Lipke, 2003] have criticized the interpretation and the behavior of 
the earned value management performance indicators SV and SPI over the duration of the 
project. As has been mentioned before in the previous chapter the SV is measured in 
monetary units instead of time units. That is the principal cause that makes it so difficult to 
understand the concept of the schedule variance and is far too often a source of 
misinterpretation.  

Additionally the definition of the schedule performance indices suggest that a SV equal to 
0 (or if SPI equals 0) can mean that the task (project) has been completed, but it can also 
mean that the task (project) is running perfectly to plan. 

Another problem can appear towards the end of the project, the SV will always converge to 
0 indicating a perfect schedule efficiency even if the project has been delayed. Similarly 
the SPI will always converge to 1 towards the end of the project, also indicating a perfect 
schedule efficiency regardless of the actual project progress. 

This means that at a certain point of time in the project the SV and SPI will become 
unreliable as indicators. This is the point of time where these indicators lose their 
predictive capabilities which usually occur during the last third of the project (as in 
percentage completion of the project [Lipke, 2003]). This creates a big problem for project 
managers since this is generally the most critical period where the forecasts need to be 
accurate. 
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Lipke [2003] introduced the concept of the earned schedule (ES) to overcome the 
anomalies of the earned value schedule variances. In the earned schedule method the 
earned variance at a specified review point is traced forwards or backwards to the planned 
value (S-curve, PV). This intersection point is moved along the time scale axis to calculate 
the earned schedule ES (see figure 3.3): 

 

 

Figure 3.3: The original SV versus the new SV(t) [Vanhoucke & Vandervoorde, 2006]. 

The ES is found by the identification of the time increment of the PV that the EV occurs 
in. This translates the EV into time increments and measures the real project performance 
in comparison to its expected time performance. 

The earned schedule method to forecast project duration was introduced by Henderson 
[2005], and is an extension of a work originally done by Lipke [2003]. Henderson applied 
the earned schedule concept on six projects [Henderson, 2003], including one software 
development project [Henderson, 2005], which supports the validity of the method. 

The earned schedule (ES) can be expressed as [Vanhoucke & Vandervoorde, 2006]: 

       (3.8) 

Here the N represents the time increment of the PV that is below the current PV. Using this 
numbering system the  becomes the value of  at time step N and  becomes 
the value of  at time step N+1. 

The formula used to calculate the schedule performance is [Vanhoucke & Vandervoorde, 
2006]: 

          (3.9) 

           (3.10) 

The AT is refers to the actual time increment. 
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Unlike the SV, the SV(t) is expressed in time units which simplifies its interpretation. A 
SV(t) below zero indicates the number of units that the project lags behind of its expected 
performance. In the same way a SV(t) above zero indicates the number of units that the 
project is ahead of the expected performance. The behavior of SV(t) over time results in a 
final value for the SV(t) that equals exactly to real time difference at completion (while the 
SV always converges at zero). The same holds for the SPI(t), which has a final value that 
reflects the true final project schedule performance (while SPI always converges to 1) 
[Vanhoucke & Vandervoorde, 2006]. 

The earned schedule duration forecasting formula is: 

       (3.11) 

Here the AD refers to the project actual duration at the current time instance and PD 
denotes the total planned duration of the project. 

The performance factor used depends on the project situation: 

 : Duration of remaining work is as planned 
 : Duration of remaining work with a  trend 
 : Duration of remaining work with a  trend 

The formula for the  trend wasn’t found in any of the earned schedule papers but it 
can be assumed that the author is referring to a known method of multiplying the schedule 
and cost performance indexes: 

 : The duration of remaining work with the cost 
schedule index trend. 

Another commonly known index used by project managers is the “To complete 
performance index”, or the performance that must be achieved on all remaining work in 
order to meet the budgeted goal. 

The two following formulas are designed to measure exactly that: 

          (3.12) 

         (3.13) 

The  and the  are often called the “  to go” and the “to 
complete  “. 

Refined budget forecasting methods 

The original method of calculating the EAC given in equation 3.4 gives an optimistic view 
of the overrun. If the project manager wants a more pessimistic view of the EAC it can be 
achieved by dividing by the multiple of the CPI and the SPI: 
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          (3.14) 

        (3.15) 

        (3.16) 

The point of this extrapolation of past performance to the future is to provide a measure of 
what needs to be done to bring the project back on the original plan. If that isn’t possible it 
serves as a way to identify the points of the plan that need to be changed, and what 
resources are required for the change to have effect. If the problem with the schedule and 
the budget can be isolated to a particular completed package, then it isn’t necessary to use 
the SCP and the SPI– the variance can simply be added to the PV. However once a project 
has begun to run late, all sort of knock-on effects can make it very difficult to regain the 
original schedule and budget, which is why the cumulative CPI and SPI are preferred in 
estimating the final outcomes of construction projects[Winch, 2002]. 

Earned value key parameters 

The following table illustrates the terminology used throughout this paper, shows their 
relation and serves as a summary for the literature already presented. 

 
Earned Value Key Parameters 

Planned Value (PV) 
Actual Cost (AC) 
Earned value (EV) 

 Earned Schedule (ES) 

  

Earned Value Performance Measures 

Cost performance Index 
(CPI) 

Cost Variance (CV) 

[Cost Schedule Index 
(CSI)] 

← 
Schedule Performance Index (SPI) 

Schedule Variance (SV)  
Schedule Performance 

Index (SPI(t)) 

Schedule Variance (SV(t)) 

[Schedule Cost Index 
(SCI(t))]  

 

 

Translation to time units 
Time Variance (TV) 

Earned Duration (ED) 

   

Earned Value Forecasting Indicators 

Cost: 
Estimate at Completion 

(EAC) and (EACCSI) 

Duration: 
Estimate at Completion (EAC(t)) 

Duration: 
Estimate at Completion 

(EAC(t)) 

Figure 3.4: Earned Value Management: Key parameters and their relations, performance 
measures and forcasting indicators [M. Vanhoucke, 2009]. Additions made by the author 
of this paper are bracheted. 
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All of the performance indicators and forecasted estimates presented in table 3.4 will be 
calculated and compared in chapter 4. Chapter 5 on the other hand will focus on the earned 
schedule additions to the earned value method according to the recommendations 
presented in the literature [M. Vanhoucke, 2009]. 

3.2 The current approach 
The earned value model of the Sléttuvegur 29-31 project was created using a combination 
of tools such as Microsoft Project, Excel programming, Navision financial system and of 
course an old fashioned hands on monitoring methods. The model takes into account the 
entire scope of the project, or all of the work that needs to be executed to finish the job. 
The objective is to assess the actual cost and compare it to the budget and assess the earned 
value. This in turn can be used to determine the overall schedule and cost performance 
factors. Different methods in assessing those performance factors have been described in 
the chapter 3.1 and the results will be monitored and compared during each monthly 
earned value assessment (EVA). Chapter four will be used to compare all of the equations 
that have been presented in this paper but chapter five will focus on using the earned 
schedule modifications to the EVA. 

First of all the very basis of earned value management is the creation of the work 
breakdown structure (WBS) or even in some cases the product breakdown structure (PBS). 
The WBS is the summary of all the work required to finish the elements which compose 
the building. In addition to the end objective of the project the WBS will contain tasks, 
such as the formwork required for the structural elements, the work for installing the 
elevators or even the paint work for the interior of the structure. Finally in addition to the 
work the WBS presented will also include the cost estimates (CBS), or the budget 
assigned, for each task within the project. 

The general idea of the WBS is to divide the work required to complete the project into 
smaller and more identifiable subtasks. This in turn creates the dimensions needed in order 
to measure the project performance on a more accurate level as the progress of each 
individual task can be measured more accurately than the project as a whole. 

The tiers of the WBS/CBS can be identified and their description is as follows: 

 Tier one: The project end objective, the construction of Sléttuvegur 29-31. 
 Tier two: Shows each of the crafts responsible for the success of the overall project, 

each craft includes a master craftsman responsible for the work on site. 
 Tier three: The tasks assigned to each of the craftsmen. 
 Tier four: The subtasks and its general identification. 
 Tier five: The location of the task within the structure (garage/basement, building 

number, which floor, etc.) if further specifications are required. 
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Figure 3.5: The general design of the project WBS, tier 5 of the WBS is only used if a task 
can be broken down further into a number of subtasks. 

The collection method for the actual cost data and the WBS design structure complement 
each other as each item on the list is assigned a tag (within the brackets) and the 
corresponding bills, which make up the actual cost data, are assigned the same tag. This 
system can then be used to track the actual cost of each task against the planned budget. 

 

 

Figure 3.6: A section of a typical bill printout containing actual project cost relevant to 
[2010] – Structural work (see figures 3.5 and 4.1). 

The method used for the gathering of the actual expenditure is shown in figure 3.6, 
although the billing system will only include bills sent to the contractor from external 
sources. There are other expenditures that must be considered such as internal service 
costs, machines and equipment rented to the project as well as financing and insurance 
costs. The bills that are not included in the system shown in figure 3.6 have to be estimated 
and added into the model by hand. 

  

Tier 5

Tier 4

Tier 3

Tier 2

Tier 1 Construction 
Project

[number] Craft

(Budget)

[number] Task

(budget)

[number] 
Subtask

(budget)

Task floor/ 
location of work

(budget)

Task floor/ 
location of work

(budget)

[number] Task

(budget)

Task floor/ 
location of work

(budget)

[number] Craft

(Budget)

[number] Task

(budget)

Task floor/ 
location of work

(budget)
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In addition to the program WBS it is considered common practice to create a project 
schedule, usually a Gantt chart. There are numerous programs available to project 
managers to create the project schedule, but for the purposes of this paper Microsoft 
Project was used. The project schedule was then imported from project to Microsoft Excel 
where the earned value calculations were performed. 

The combination of the project schedule, the WBS and the project budget creates a new 
dimension to the project. The planned value (PV), serves as a reference point to all of the 
earned value performance calculations. Each task in the WBS is included within the budget 
schedule and is compared to the actual expenditures (AC) by using the numbering system 
displayed in figures 3.5 and 3.6, thus the cost efficiency of each task within the project and 
the project as a whole can be measured. 

Using a similar principle, the planned value (PV) is measured against the earned budget 
(EV). Projects that have a fair amount of activities shouldn’t be overly affected by which 
completion rule is used as long as the subtasks within the WBS are thoroughly defined. In 
this case the 50-50 percent rule was used for all tasks and subtasks then translates into the 
earned value for the project as a whole.  
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4 Review of the EVA Results 
4.1 The project WBS / CBS 
Chapter 3.2 describes the approach used in the creation and to maintain the WBS and 
additionally the project budget can be found in appendix B. Figure 4.1 shows the resulting 
WBS and the estimated resources required are assigned to each individual task within the 
WBS. 

 

Figure 4.1: The first three levels of the WBS/CBS for the project, Sléttuvegur 29-31, also 
includes the budget for each respective task within the project. 

Construction Project: Sléttuvegur 29‐31

(1,494m isk)

[2000] Landscaping and 
earth work

(48m isk)

[2010] Earth work

(23m isk)

[2020] Landscaping

(25m isk)

[2500] Structural work

(335m isk)

[2510] Formwork

(156m isk)

[2520] Structural steel 
work

(77m isk)

[2530] Concrete work

(104m isk)

[2540 ]Roof

(0 isk)

[3000] Plumbing 
Systems

(149m isk)

[3010]  Septic pipes

(34m isk)

[3020] Heating system

(58m isk)

[3030] Drinking water

(23m isk)

[3040] Sanitation systems

(22m isk)

[3050] Fire systems

(12m isk)

[3060] Snow melting 
systems

(0 isk)

[3090] Other

[3500] HVAC Systems

(29m isk)

[3510] Construction of 
HVAC systems

(Cost not known)

[3520] Installation of 
HVAC systems

(Cost not known)

[3530] HVAC elements

(Cost not known)

[3540] HVAC control 
systems

(Cost not known)

[3590] Other

[4000] Electrical systems

(105m isk)

[4010] Pipes and 
electrical pathways

(Cost not known)

[4020] Cabinets

(Cost not known)

[4030] Lights

(Cost not known)

[4040} Phone , computer 
and com. systems (Cost 

not known)

[4050] Fire detection 
systems

(Cost not known)

[4060] Home security 
systems

(Cost not known)

[4070] Home appliances

(Cost not known)

[4080] Elevators

(27m isk)

[4090] Other

[4500] Interior work

(282m isk)

[4510] Light walls

(79m isk)

[4520] Ceiling material

(6m isk)

[4530] Floor material

(25m isk)

[4540] Doors

(16m isk)

[4545] Furniture

(61m isk)

[4550] Stairs and rails

(0 isk)

[4560] Paint

(59m isk)

[4570] Tiles

(11m isk)

[4580] Masonry

(24m isk)

[4585] Insulation

(Cost not known)

[4590] Other

[5000] Exterior work

(504m isk)

[5010] Tiles and 
Insulation

(233m isk)

[5020] Paint

(1m isk)

[5030] Masonry

(4m isk)

[5040} Doors

(45m isk)

[5045] Windows

(132m isk)

[5050] Roof work

(54m isk)

[5060] Stairs and rails

(36m isk)

[5090] Other

[9000] Other services

(42m isk)

[1000] Management

(0 isk)

[5500] Work camp 
management

(0 isk)

[6000] Site management

(36m isk)

[7000] Workshop

(0 isk)

[7500] Project services

(6m isk)
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Figure 4.1, contains only the first three levels of the WBS/CBS since it was impossible to 
fit the entire scope of the project into one figure. Figure 4.2 contains the fourth and the 
fifth level of the work breakdown structure: 

 

 

Figure 4.2: The fourth and fifth level of the WBS/CBS for the project, Sléttuvegur 29-31, 
including the budget for each task. 

An example of the fifth level of the WBS would include the specific location of the work. 
The work can be located in each of the buildings, Sléttuvegur 29 – 31 or the basement and 
the garage. While sléttuvegur 29 is only four story high Sléttuvegur 31 is larger, or six 
story high. 

Combining the WBS/CBS and the time schedule for each task creates the so called project 
budget schedule (PV). The budget schedule is generally shown on a graph along with the 
actual expenditure (AC) and the earned budget (EV) for the same period of time. 

4.2 The project budget schedule 
The following graph displays the planned values (PV) that have been created for 
Sléttuvegur 29-31. It has been mentioned in the previous chapters that there have been 
project delays due to external factors which is one of the reasons that original schedule had 
to be modified. 

 

[2010] Earth Work

(23m isk)

Excavation of 
material from site

(11m isk)

Excavation for the 
foundations

(2m isk)

Landfill under the 
foundations

(2m isk)

Landfill under the 
plate

(2m isk)

Landfill around 
the building

(4m isk)

Sand & fill for 
ground pipes

(2m isk)

[2020] 
Landscaping

(25m isk)

Surface material & 
Pavement

(14m isk)

Plants, grass and 
gardens

(10m isk)

[2510] Formwork

(156m isk)

Foundations

(13m isk)

Ground floor

(18m isk)

Walls

(42m isk)

Floors

(83m isk)

[2520] Structural 
Steel work

(77m isk)

Foundations

(11m isk)

Ground floor

(8m isk)

Walls

(36m isk)

Floors

(39m isk)

[2530] Concrete 
work

(104m isk)

Foundations

(13m isk)

Ground floor

(10m isk)

Walls

(39m isk)

Floors

(41m isk)
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Figure 4.3: The project budget schedules (PV), the outdated schedules are displayed as 
dotted lines against the one currently in use. 

As a general rule the time and budget schedule shouldn’t be modified although that doesn’t 
comply with the fast paced world that the construction industry operates within. The work 
required to be done in order to construct a building is generally known which means that 
the time schedule can remain somewhat unchanged throughout the duration of the project. 
The budget on the other hand is a completely different matter as most plans are created 
without the final construction specifics and can therefore only be considered as rough 
initial estimates. 

Figure 4.3 shows three different budget schedules that have been used throughout the 
project. The initial PV (PV 0) shows the initial rough estimate, soon after it was created it 
became apparent that there would be delays in the project initial startup.  

Since the contractor couldn’t continue his work beyond the site excavation and setting up 
the work camp a new PV was created (PV 1). The new budget schedule consisted mostly 
of changes made to the time schedule where the start date was moved forward while the 
end date had to stay the same due to the project contract. 

Later on in the project life cycle, better information was obtained on the quantities and 
construction specifics. PV 2, which is currently in use, therefore consists mostly of changes 
done to the budget from PV 1. 
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4.3 EVA for the overall project 
As has been mentioned in the previous chapters it is within the capabilities of the EVM to 
measure the performance of each individual task or craft within the general scope of the 
project. Still the focus will always be on the cost and schedule performance of the overall 
project while the tasks will mostly focus on the scheduling aspects of the work. 

The project performance parameters 

Project performance is generally measured through the earned value or the cumulate worth 
of all tasks that have been completed throughout the project life cycle. The cumulative sum 
of the planned project expenditure is measured against the cumulative sums of the actual 
and earned values which can be seen in figure 4.4: 

 

 

Figure 4.4: The project budget schedule (PV) and its corresponding performance 
parameters (AC and EV). 

These parameters are generally considered the most basic form of EVA and are present 
within every form of EVM. In a perfect model though the earned value should be 
following the actual expenditure more closely but as with all dynamic models there are 
numerous factors which can contribute to those variances. 

At the end of each month a status check was made in order to estimate the parameters used 
for estimating the budget and schedule performance. The resulting values are presented 
within table 4.1 along with the parameters for the earned schedule calculations. Note that 
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as has been mentioned previously in chapter 3, while the earned value parameters use 
monetary units then the earned schedule parameters use time units. 

Table 4.1: The project performance parameters. The dates represent the month and year 
the status checks were taken. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

PV 106 kr 26 54 118 173 214 347 412 451 

AC 106 kr 39 61 89 122 158 187 219 260 

EV 106 kr 9 20 80 152 184 204 244 376 

AS days 149 180 210 241 271 302 333 361 

ES days 123 162 157 216 256 216 173 309 

One of the main issues presented within table 4.1 and figure 4.4 is the fact that the actual 
expenditure is lagging behind compared to the planned expenditure. Generally, being 
below the budget is a good trend although the possibility should be considered that some 
budget scheduling errors might be involved. 

Generally, a budget variance can be explained by various factors although in this case the 
earned value (EV) is tailing the actual cost (AC) which in effect can be interpreted as the 
budget being accurate, but behind schedule. 

More so the model does not take into account the project financing cost which makes up a 
large sum of the total project cost. The cost of financing a project usually depends on 
various factors but obviously one of the biggest question remains as of who does the actual 
financing. As a general rule the project financing cost can be estimated to vary from 10% 
up to 20% of the total project budget. 

In this case the the cost variance is likely caused by a mix of the following factors: 

1. Contractor attempts on cost saving 
2. Budget inaccuracies and estimates 
3. Estimated financing cost inflates the PV 

Considering the budget variance caused by the above mentioned points, one solution 
would be to make a quick estimate on a project-to-project basis and change the budget 
accordingly to accommodate for the difference. This might cause a problem for the 
contractor though since he will have to create and maintain two separate budgets, one for 
himself and a second one which will be used for billing purposes. Another solution would 
be to modify the actual expenditure to reflect the estimated financing cost. 

The above mentioned suggestions were considered, but the solution that was used was that 
neither the budget nor the actual expenditure should be modified. The project performance 
factors should by definition automaticly adjust the forecasts at the moment they are 
created. 
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Overall scheduled performance 

The only differing variations of the EVA method can be found in how the performance 
indices are calculated, but generally the parameters always remain the same. Table 4.2 
displays the performance indices for both cost and schedule. 

Table 4.2: The schedule performance for the overall construction project. 

Date 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

SPI 0.34 0.36 0.68 0.88 0.86 0.59 0.59 0.83 

SPIt 0.82 0.90 0.75 0.89 0.94 0.72 0.52 0.86 

The schedule performance was calculated using both the traditional earned value method 
as well as the earned schedule methology. Soon after the project has begun, both SPI and 
SPI(t) seem to correalate very well, though according to literature [Vanhoucke & 
Vandervoorde, 2006] the SPI should become unreliable later on in the project. 

 

 

Figure 4.5: The schedule performance for the overall construction project 

Neither one of the schedule performance indexes reach the 100 percent mark, although 
they do come close during the October – November 2009 peak. Shortly thereafter during 
the December holidays the project schedule performance takes a sharp dive downwards 
that doesn’t end until late January. Since late January 2010 the project schedule 
performance has been on a rise and is slowly again approaching the 100 percent mark. 

The reason for the rise in the performance indexes in February can be explained by some 
of the workforce coming back from their vacations as well as the weather. It is often 
suggested that work during winter result in about  20 to 30 percent decrease in 
performance (cost and schedule).  
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The budget performance was calculated using the traditional earned value methodology 
while the cost schedule index uses both the traditional method as well as the earned 
schedule method. 

Table 4.3: The budget performance for the overall construction project. 

Date 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

CPI 0.23 0.32 0.90 1.25 1.17 1.09 1.11 1.45 

CSI 0.08 0.12 0.61 1.10 1.01 0.64 0.66 1.21 

CSIt 0.19 0.29 0.67 1.11 1.10 0.78 0.58 1.24 

Both of the cost schedule indexes give a more pessimistic approach on the cost 
performance and according to literature [Winch, 2002] using the CSI should result in more 
a accurate cost forecasts. Additionally if the earned schedule method is more reliable 
throughout the project [Vanhoucke & Vandervoorde, 2006] then the CSI(t) should also 
provide more accurate forecasts throughout the overall project life cycle. 

 

 

Figure 4.6: The budget performance for the overall construction project 

The cost performance exceeds the 100 percent mark in September – October 2009 and 
reaches the first peak in October – November 2009 but like the schedule indexes they take 
a sharp dive downwards during the Christmas vacation. 

The cost performance indexes briefly go below the 100 percent mark but begin to recover 
in early February 2010. The scheduled cost performance is on the rise again and the CPI 
and the CSI(t) have already exceeded its values from the previous peak. 

Yet another beneficial way of looking at the project performance is to look at the 
cumulative sum of the variance change. In other words, the cumulative sum of the earnings 
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and losses compared to the budget schedule. This method has generally been in use by 
numerous contractors, now with the addition of the schedule variance component, prior to 
the implementation of the earned value concept. 

Table 4.4: The cumulative sum of the project earnings and losses when compared to the 
project budget schedule. The dates represent the month and year the status checks were 
taken. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

ΣΔCV 106 kr -30 -41 -9 30 27 16 25 116 

ΣΔSV 106 kr -17 -35 -38 -21 -30 -144 -167 -75 

This method does work along with the earned value method in order to determine the 
project performance in a more “realistic” way. In other words, a measurement of profits or 
losses compared to the budget schedule. 

 

 

Figure 4.7: The cumulative sum of the project earnings/losses when compared to the 
project budget schedule. 

The concepts shown in table 4.4 and figure 4.7 are generally more popular than the 
performance metrics, likely because its easier to understand the dynamics of net earnings 
and losses versus the perhaps more obscure performance percentages. 

Unfortunately this method doesn’t work well with the earned schedule forecasting methods 
but it does highlight the same issues as the performance indexes. The cost earnings (ΣΔCV) 
are on the rise while the schedule losses (ΣΔSV) are in the progress of recovering from a 
sharp decline in December – January and still struggling in order to reach profitable levels. 
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Forecasting at the project level 

The performance indexes are generally used in order to determine the day-to-day status of 
the project while the main strength is considered to be the capability to predict the final 
outcome of the project in regards to budget and schedule. The resulting forecasts are 
displayed in table 4.5 by using three commonly known forecasting methods, the traditional 
earned value forecasting method (EAC), the cost schedule forecasting method (EACCSI) and 
the earned cost/schedule forecasting method (EACCSI(t)). 

Table 4.5: The estimated cost at completion for the overall construction project. The dates 
represent the month and year the status checks were taken. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

BAC 106 kr 1,463 1,463 1,463 1,463 1,463 1,463 1,463 1,463 

EAC 106 kr 6,457 4,513 1,628 1,174 1,252 1,346 1,313 1,010 

EACCSI 106 kr 19,283 12,510 2,388 1,339 1,454 2,164 2,063 1,159 

EACCSI(t) 106 kr 7,980 5,084 2,183 1,321 1,340 1,804 2,326 1,135 

All three methods result in similar cost estimates for the project at completion and they are 
all gathered in table 4.5 for comparison purposes. Literature [Winch, 2002] recommends 
using the cost schedule index (CSI) over the traditional method, at least for construction 
projects. Other authors [Vanhoucke & Vandervoorde, 2006] then recommend using the 
earned schedule method due to the limitations of the traditional schedule method. In the 
end the cost schedule index is based on the earned schedule method which should in theory 
give rise to more accurate forecasts throughout the entire duration of the project life time. 

The first two estimates in table 4.5 indicate that the project cost will overshoot the budget 
by large amounts. The reason for these high estimates can be found in chapter 2.2 as the 
project was delayed for a prolonged amount of time due to external factors that were not 
within the control of the contractor. The PV was adjusted September 2009 where the 
project performance is in the process of recovery and approaching scheduled levels. 

Additionally the overall project duration was estimated using both the traditional earned 
value method and the earned schedule method. 

Table 4.6: The estimated time at completion. The dates represent the month and year the 
status checks were taken. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

PD days 681 681 681 681 681 681 681 681 

ED days 2,007 1,871 999 773 790 1,162 1,148 816 

EDt days 828 755 910 761 721 950 1,311 795 

According to the latest estimates presented within table 4.6 the estimated duration (ED) is 
higher than the planned duration (PD) which means that the project is behind schedule. 
The project contract specifies a set number of days in which the project should be 
completed. The contract also states that if the contractor delivers the project beyond the 
already specified delivery day he will be fined for each day he overshoots the plan. Chapter 
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5 will provide with a summary of the forecasts, the estimated fines as well as the 
performance required for the remainder of the project duration to avoid those fines. 

4.4 Structural Work 
The structural work is the first of the trades to be fully completed within the overall project 
and in most cases the completion of the structural work is viewed a major milestone within 
the overall scope of the construction project. When the structural work has been completed 
the contractor can in theory finish the remainder of the work in a matter of days, should he 
have the will, the manpower as well as the budget to do so. The main focus of this chapter 
will be on the schedule performance though the model will also generate the budget 
forecasts. 

The performance parameters for structural work 

The budget schedule for the overall project is made up from the sum of the budget 
schedules for each individual trade within the project. Therefore the budget schedule for 
the structural work is simply extracted from the overall schedule. 

 

 

Figure 4.8: The budget schedule for the project structural work (PV) and the 
corresponding performance parameters, actual cost and earned value. 

The same issues are present within figure 4.8 as were seen previously in figure 4.4. There 
are issues in regards to the variance between the actual expenditure and the planned 
expenditure. These discreprancies can be explained by the same reasoning as in chapter 4.3 
as the earned value (EV) and actual cost (AC) are following a similar trend. 
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Table 4.7: The project performance parameters. The dates represent the month and year 
the status checks were taken. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

PV 106 kr 10 25 77 122 150 231 265 292 

AC 106 kr 28 31 46 69 92 110 130 158 

EV 106 kr 0 2 46 104 128 140 169 229 

AS days 142 174 205 237 268 300 332 361 

ES days 125 169 169 216 262 200 219 299 

In spite of any discreprancies between the budget plan and the actual expenditure the 
performance indices will, according to theory, accurately predict the final outcome based 
on the most recent performance and cost data. Additionally the schedule performance 
measurements remain unaffected from any actual expenditure considerations. 

Performance at the structural level 

The project performance metrics at the structural level are collected for each montly status 
check in the same manner as for the overall project. As before, the schedule performance 
was calculated using both the earned value and the earned schedule methods. 

 

 

Figure 4.9: The schedule performance for the structural work. 

The schedule indexes for the structural work follows the same trends as the indexes for the 
overall project. Both the earned value and the earned schedule indexes reach their peaks in 
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November 2009 and then take a dive downwards throughout December. In January the 
scheduled performance is in the progress of recovering and in February 2010 the schedule 
performance is again on the rise. 

Table 4.8: The cumulative sum of the project earnings/losses when compared to the project 
budget schedule. The dates represent the month and year the status checks were taken. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

ΣΔCV 106 kr -28 -29 0 36 35 30 39 70 

ΣΔSV 106 kr -10 -23 -32 -18 -23 -91 -95 -63 

Although the results from table 4.8 cannot be used for the project forecasts they do indicate 
the structural cost and schedule performance is on the rise again after a sharp decline in 
December. 

 

 

Figure 4.10: The cumulative sum of the structural earnings and losses when compared to 
the structural work budget schedule. 

The structural work cost earnings have been steadily increasing throughout the project life 
cycle with the exception of a brief drop during December 2009. The schedule losses 
reached a minimum in November 2009 but proceeded to drop even further behind schedule 
untill mid January 2009 where the schedule performance is on the rise again. 

The scheduled cost performance of the structural work was also calculated using the 
earned value method for each of the monthly status checks, the results can be found in 
appendix A. 
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Forecasting at the structural level 

Using the forecasting techniques provided by the earned value method the cost at the 
completion of the structural work was estimated. The results reveal some patterns, all three 
methods correalate very well and produce very similar results. All three methods provide 
with high estimates at the first status check during the low initial performance which 
converge into similar results, below budget, in February 2010. 

Table 4.9: The estimated cost at completion for the structural work. The dates represent 
the month and year the status checks were taken. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

BAC 106 kr 335 335 335 335 335 335 335 335 

EAC 106 kr NA 5,404 334 221 242 263 258 232 

EACCSI 106 kr NA 70,206 532 247 269 363 330 252 

EACCSI(t) 106 kr NA 5,579 395 236 245 340 323 247 

The estimates shown in table 4.9 are similar as those that were presented for the overall 
project. The first estimate indicates no actual progress which results in a value that goes 
through the roof. The second estimate is slightly better altough it’s over budget by large 
amounts and the structural performance won’t actually recover until September 2009 
where a new budget schedule was created for the project. The reason for the project delays 
and the high estimates are given in table 2.2 that can be found in chapter 2.2. 

The irregularities present within the actual expenditure shown in figure 4.8 are likely 
caused by the low overall costs when compared to the project as a whole All of the cost 
estimates (EAC) indicate that they are below the budget (BAC) although it should be noted 
that the estimates do not include indirect costs incurred on the contractor. Indirect costs 
include estimated fines due to late delivery in addition to the cost of financing the project. 

Table 4.10 The estimated time at completion. The dates represent the month and year the 
status checks were taken. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

PD days 406 406 406 406 406 406 406 406 

ED days NA 5,303 685 475 478 671 635 519 
EDt days NA 419 492 446 415 610 615 490 

Much like in the case of the overall project the project contract specifies when the 
structural work is supposed to be finished. In other words the structural work has a set 
number of days in which it should be completed and beyond that point the project contract 
states that the contractor will have to pay fines for late delivery. Chapter 5 will provide 
with a summary of the forecasts, the estimated fines as well as the performance required 
for the remainder of the project duration to avoid those fines. 
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4.5 Interview with the contractor (ATAFL hf.) 
One of the last things done in this paper was to interview representatives of the contractor 
on their general perception of the construction market as well as their experiences on using 
the earned value method on projects. This chapter will include a list of question presented 
to those representatives and the discussion on the matter. The discussion was mostly 
informal and in Icelandic, the highlights of the discussion that took place were translated 
by the author of this paper: 

Have you ever considered using or have you ever used a method like the earned value 
method for project cost and schedule control? 

“We have been developing our own method that resembles the one presented in 
this report, although as of now it only uses the very basics of EVM by 
combining the cost and schedule variances. The method does not possess the 
ability to estimate the required performance or to forecast the expected 
duration and cost at completion.” 

Do you know of any cases where the earned value or similar methods have been used 
before for cost and schedule control? 

“Even though some of the large scale firms like Landsvirkjun demand their 
contractors use approved quality standards in their work then it is often the 
case that those standards aren’t being used to their fullest potential. For a 
period of time there were signs that the contractor market was changing from 
the current approach to a market where cost estimates and schedules were 
looked upon more favorably.” 

“Project managers often joke amongst themselves that only madmen would 
apply for a job within the construction industry, and laugh at themselves for 
making it their life’s work. It’s been the hope of many engineers these kind of 
performance estimates would enable the contracting industry to operate on a 
more professional level as a whole in order to create a more stable working 
environment.” 

Do you have any comments on the performance and cost data presented in this paper and 
do you foresee any changes on the project based on your previous experiences? 

“The project manager cannot trust the resulting estimates blindly and without 
question as there are numerous variables that need to be factored in. The 
initial months of the project, the so called startup phase is crucial. But in the 
case of this project we were unable to begin most of the work since we didn’t 
get the approved construction drawings in time.” 

“Then, due to the delays we had to work for a prolonged amount of time during 
wintertime, which was not part of the original schedule and the winter is 
known for its capability to decrease performance by up to 20 percent compared 
to the best available conditions. The winter has ended and we expect that the 
performance levels will subsequently increase and the overall project will be 
handed over on schedule, although the structural work will be delayed.” 
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“Another problem we’ve had to deal with is that due to the future prospects of 
the construction market is has become difficult to hold on to the on-site 
workforce as they are actively searching for job opportunities abroad. Since 
December 2009 we lost four carpenters, one of the master craftsmen on site in 
addition to the project manager. They all left in good relations with the firm 
and the friends they left behind but unfortunately they have left their mark on 
the project as all of the new personnel had to be trained.” 

Could you list the negative aspects of the EVM process or is there anything missing 
according to your experiences from the data presented within this paper? 

“The actual cost data for the project has to be accurate and it must include all 
possible costs, including project services and financing costs which are 
currently on high interest rates. Due to those interest rates and other financing 
costs large sums can lie hidden within the project, unnoticed until the very 
end.” 

“The mechanics required to support the earned value and earned schedule 
methods can be time consuming and all parties involved need to be trained in 
order to register and maintain the progress accurately.” 

“The fluctuations of the forecasted results do present a problem although they 
did occur during a period of severe project delays early on in the project, the 
forecasting model will likely be more stable as the project goes on” 

Any comments on the current situation of the construction industry and the financial crisis, 
what would you say about the future prospects of EVM within the Icelandic construction 
industry? 

“The construction industry is in a crisis today and unfortunately in the case of 
many contractors, the methods described in this paper will likely be the first to 
go. Even though the companies will undoubtedly benefit from the data gathered 
from the use of the method in the long term then the market is still stuck 
thinking on the short term, constructing one building or even one wall at a 
time.”  

“The WBS and all of the corresponding estimates need to be thorough and 
maintained throughout the project life cycle which is generally not done in 
today’s construction industry. Little time is spent on project plans, cost 
estimates and even the estimates on the materials needed to construct the 
building.” 

Do you intend to continue the use of the earned value method or other comparable methods 
in future projects? 

“Yes we do intend to use and develop this kind of method in future projects but 
we must take careful steps towards this goal as we improve the basic systems 
that are required to support the method.” 
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5 Summary of the EVA Results 
The main focus of this paper is to determine the validity and the overall use of the earned 
value and earned schedule methods for contractors within the construction industry. This 
goal can be achieved by listing the overall benefits of the method if it is used properly. 
There are a few things that the contractor does worry about: 

1. Estimated profits or losses 
2. Potential fines 
3. Actual project performance 
4. Estimated duration of work 
5. Performance required to finish on time 

The earned schedule and earned value methods can be used to obtain an estimate for every 
single one of the points made in the list above by referring to chapter 3 and appendix A or 
simply by inspecting the results from chapter 5. The resulting estimates are compared to 
the requirements specified by the project contract, those requirements can be found in 
chapter 2.1 in addition to the summary in table 5.1. 

In chapter 4 the resulting performance factors for the earned value and earned schedule 
methods were used and compared. This chapter will focus on using the earned schedule 
additions to EVM according to the recommendations presented by the literature 
[Vanhoucke & Vandervoorde, 2006] in chapter 3. 

Table 5.1: Project budget and duration specified in the contract. 

Description Overall project Structural work Unit 
Budget at Completion 1,494 335 106 Icelandic kr. 

Late delivery fine 280,000 280,000  Icelandic kr. 
Planned Duration 681 406  days 

Chapter 5.1 presents the forecasted results for the overall project and indicates that the 
contractor will need to increase the performance levels by approximately 30% in order to 
gain the scheduled performance levels. If nothing is done in order to change the 
performance levels presented in February 2010 then the project can be expected to be late 
on delivery by 114 days which will result in a 32 million kr. fine. According to the 
February 2010 values the overall project cost is estimated to be 1,135 million kr. which is 
below the budget but if the project financing costs are taken into account then the project 
can result in a 37 million kr. loss up to profit values that can amount up to 109 million kr. 

Chapter 5.2 shows the forecasted results for the structural work and indicates that the 
performance required to hand the work over on time is almost unattainable. Although it 
should be considered that the contractor might be able to claim up to two months of 
additional work time due to the delays presented within chapter 2.2. Should the 
performance levels of February 2010 continue unchanged then the structural work will be 
late by 84 days which results in fines up to 23 million kr. and a forecasted cost of 245 
million kr. Taking the financing cost into account for the structural work then the 
contractor can expect to lose up to 2 million kr. or profit up to 31 million kr. 
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5.1 The overall project 
All of the estimates are based primarily on the earned schedule method in addition to the 
original earned value method. The earned schedule method is used for the SPI and CSI 
calculations and it also provides the essential project duration estimates so it becomes 
possible to estimate the project fines (SEF).  

First of all figure 5.1 measures the level of effort required to complete the project on 
schedule (TCSPI) against the actual scheduled performance (SPI): 

 

 

Figure 5.1: The scheduled performance measured against the performance required to 
gain schedule. 

Looking at the results in figure 5.1 indicates that the project has never caught up with the 
schedule and according to the latest status check in table 5.2 the contractor will need to 
increase his efforts by 30 percent in order to deliver the project on schedule. 

Table 5.2: The scheduled performance and the performance required to gain schedule. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

SPI(t) - 0.82 0.90 0.75 0.89 0.94 0.72 0.52 0.86 

TCSPI - 1.05 1.04 1.11 1.06 1.04 1.23 1.46 1.16 

It should come to no surprise that as the project schedule performance drops then the 
required to complete performance increases and additionally if the SPI never catches up 
with the TCSPI then in theory the gap between the two indexes will widen as the project 
appraches the end. 
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If nothing is done in order to change the performance levels of the project then the project 
will obviously be late and table 5.3 shows the resulting estimates for duration, fines and 
cost. 

Table 5.3: The estimated project duration, estimated late delivery fines and budget 
forecasts. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

PD days 681 681 681 681 681 681 681 681 

EDt days 828 755 910 761 721 950 1,311 795 

SEFt 106 kr 41 21 64 22 11 75 177 32 

BAC 106 kr 1,463 1,463 1,463 1,463 1,463 1,463 1,463 1,463 

EACCSI(t) 106 kr 7,980 5,084 2,183 1,321 1,340 1,804 2,326 1,135 

The ED provides an estimate on the number of days that the project is expected to take and 
the SEF is an estimate on all fines incurred due to the project going over the contracted 
schedule. Looking at the EAC in table 5.3 indicates that the project will exceed the budget 
in December 2010 and these estimates won’t go down until late February 2010. 

Generally the EAC doesn’t give enough information so it can be determined if the project 
will actually be profitable or not as there are other costs that have to be factored in. The 
VAC does give an idea on the financial status of the project and is defined as the difference 
between the BAC and EAC. 

By summing up all if the project gains and subtracting all of the estimated losses it is 
possible to estimate the overall project profits or losses. The gains would simply include 
the BAC while the losses would include variables such as the EAC and SEF’s and the 
financing cost. It has been established before that the financing cost can generally vary 
from 10 – 20 percent of the total BAC. 

Table 5.4: The EBV sums up all the estimated gains and losses while the VAC shows the 
difference between the budget and estimate at completion. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

VAC 106 kr -6,517 -3,621 -720 142 123 -341 -863 328 

EBV0.1 106 kr NA -3,802 -1,022 -53 -39 -716 -1,322 109 

EBV0.2 106 kr NA -3,948 -1,169 -199 -185 -862 -1,468 -37 

In theory the overall profit of the project should lie between the estimated budget variance 
with the 10 to 20 percent financing cost. 
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Figure 5.2: The profit/loss estimates for the project with 10-20% financing cost. 

A quick summary for the data presented above results in that the project can be expected to 
go on for about 721 up to 795 days. The overall project is therefore expected to be late on 
delivery by approximately 60 up to 114 days resulting in fines that can sum up to 32 
million kr. if nothing is done to the overall performance. 

The VAC estimates indicate that the difference between the budget and the EAC should 
vary from 123-328 million kr. In addition the budget variance estimates vary from losses 
that are as low as -37 million kr. to profits that are as high as 126 million kr., depending on 
which estimate date is used and financing costs. 

It should be noted that these result only apply if the scheduled performance values lie 
between the values present in November 2009 or February 2010. If the project 
performance is able to go over the November 2010 performance values then the overall 
costs will be lower and the profits will go up. If the scheduled performance goes below the 
February 2010 values then the contractor can expect to lose money on the project. 
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5.2 Structural Work 
In the same manner as was done in chapter 5.1 for the overall project figure 5.3 measures 
the level of effort required to complete the project on time (TCSPI) against the actual 
scheduled performance (SPI): 

 

 

Figure 5.3: The scheduled performance measured against the performance required to 
gain schedule. 

The schedule summary for the structural work provides some interesting results as the 
TCSPI and the SPIt mirror each other early on in the project. As the SPIt is unable to catch 
up with the schedule then the TCSPI continues to increase as the structural work reaches 
the latter half its planned duration. In other words it becomes exceedingly more difficult to 
catch up with the schedule as the job approaches the end. 

Table 5.5: The scheduled performance and the performance required to gain schedule. 

Date unit  8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

SPIt - 0.00 0.89 0.55 0.81 0.96 0.43 0.46 0.74 

TCSPI - 1.04 1.02 1.11 1.07 1.02 1.43 1.57 1.36 

The latest performance indicators Table 5.5 show that if the structural work is going to be 
handed over on schedule then the contractor will need to do roughly three times the current 
effort.  
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Again, if nothing is done in order to change the performance levels of the structural work it 
will be delivered late, table 5.6 shows the resulting estimates for duration, fines and 
budget. 

Table 5.6: The estimated project duration, estimated late delivery fines and budget 
forecasts. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

PD days 406 406 406 406 406 406 406 406 

EDt days 461 419 492 446 415 610 615 490 

SEFt 106 kr 15 4 24 11 2 57 58 23 

BAC 106 kr 335 335 335 335 335 335 335 335 

EACCSI(t) 106 kr NA 5,579 395 296 245 340 323 245 

The newest estimates from table 5.6 indicate that the costs are going down as the schedule 
performance improves after the decline in the previous months. Using the same methods as 
in chapter 5.1 the overall profits were estimated for the structural work: 

Table 5.7: The EBV sums up all the estimated gains and losses while the VAC shows the 
difference between the budget and estimate at completion. 

Date unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

VAC 106 kr NA -5,244 -60 99 90 -5 12 88 

EBV0.1 106 kr NA -5,281 -118 55 54 -95 -80 31 

EBV0.2 106 kr NA -5,315 -151 21 20 -129 -114 -2 

The results shown in table 5.7  indicate that there’s a chance that the contractor will loose 
money on the work if the financing cost reaches the maximum. The last status check within 
table 5.7 shows that the estimated losses could be 2 million Icelandic kr. up to 31 millions 
in profit, depending on how the project is financed.  
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Figure 5.4: The profit/loss estimates for the structural work with 10-20% financing cost. 

The structural work seems to follow the same trends as the overall project and the duration 
estimates indicate that the work can be expected to vary from 415 up to 490 days. The 
resulting fines can be expected to vary from 2 up to 23 million Icelandic kr. due to the 
project handover being aproximately 10 up to 85 days late.  

‐150

‐100

‐50

0

50

100

9.2009 10.2009 11.2009 12.2009 1.2010 2.2010

Ic
e
la
n
d
ic
 k
r.

M
ill
io
n
s

Estimated profits/losses [Structural work]

EBV(0.1) EBV(0.2)





40 

6 Discussion and Conclusion 
Discussion 
The most common reason given for why the EVA wasn’t used to monitor projects is that 
there was insufficient amount of time to go through the progress and the additional effort 
could not be spared. Therefore it should come to no surprise that the construction industry 
has a bad reputation for delivering projects on time and on budget. Despite that, there is 
also a lot of good practice in construction compared to other industries. 

Project management can be seen as the application of common sense in the management of 
limited resources within the overall scope of projects. The resource management generally 
consists of formal reporting procedures that will give the project manager an overview of 
the project, the resources and the actual progress. This reduces the uncertainty of the 
project enables the outcome to be more predictable which in turn reduces the risks 
involved throughout the project life cycle. Regular monitoring cycles and reports on the 
project status give an idea on the project performance and can warn if the project strays of 
schedule. 

Earned value is considered to be an effective technique for providing information on 
project performance as it reports scope, schedule and cost information to the project 
stakeholders. The basis of EVM is to have all of the structural requirements along with a 
project plan. The scope and schedule is then combined from the already existing WBS 
creating the budget schedule. This is in essence the basis of earned value management and 
all this information should be available in all projects, even if EVA is not being used. 

It has been known since the early conception of the EVM indicators that the schedule 
performance indicators are flawed and behave strangely at the final quarter of the project, 
when the performance is lacking. This is the reason that the schedule indicators have not 
been viewed by project managers as a reliable tool such as the cost indicators and therefore 
the management of cost has generally been considered over the schedule estimates. 

Earned schedule (ES) was created as a simple solution to resolve the above mentioned 
problems and it only requires the use of the PV and EV data that that already exists within 
projects using EVM. Independent researchers have confirmed that the ES method does on 
average provide better schedule prediction using EVM data compared to other published 
methods. In spite of all improvements that can potentially be implemented into the EVM 
toolbox there are a few commonly known mistakes that can affect the end results. In the 
worst case scenario these mistakes could potentially invalidate the results from the EVA 
calculations completely. 

First of all of the construction cost and performance data must be gathered in such a way 
that it complements the overall objective of the project. Additionally the end results of 
what is required out of the project should be specified as well as the specifications of what 
is needed for the project subtasks. In the case of this project the specifications were lacking 
and the contractor didn‘t have all of the construction specifications available. 

The WBS is the key to the project plan document and obviously if the project requirements 
are incomplete then the WBS might also be. The WBS will need to be complete and needs 
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to reflect the scope, schedule and budget of the project. The project manager is responsible 
for making sure everyone is involved in the creation of the WBS and that it relates to all 
aspects of the project. The plan should be integrated into the schedule and the project team 
shouldn‘t make tasks that do not relate back into the WBS. 

Inaccuracies within the budget and project schedule should be minimized in any way 
possible. This can be done through proper communication between involved parties and 
thorough construction specifics. The contractor also needs to have a quality control 
progress in place in order to review the specs and estimates. 

Cost collection and progress reports do represent a problem. The companies often have 
various cost systems where the data is stored as well as the debate on internal vs. external 
costs. Does the contractor properly register the internal services and equipment provided to 
the project? Who is responsible for the progress reports, can he be influenced by 
management and do the reports properly indicate the true status of the work involved. 

The schedule forecasting methods should be used on high levels of the WBS or at least at 
the same levels as the cost forecasts. Although the project manager must be aware that 
some tasks that are on the critical path might be masked by numerous, less important, well 
performing tasks. This means that the tasks that are scheduled on the critical path should 
always be monitored independently or at least taken into consideration. 

The earned value metrics are best used as early warning signals to detect potential 
problems early on rather than a replacement of the critical-path based tools. These 
warnings can then be used to determine whether further examination is required and what 
subtask should be examined more thoroughly. 

Conclusion 
The construction industry is unique in a way as it is relatively easy to implement the EVA 
method since much of the data is already available and can be gathered without much 
additional effort. The data that isn‘t readily available should probably be, which means that 
EVA simply promotes good project management. The earned value and earned schedule 
methods should be considered by any project manager that in some way could benefit from 
receiving an early warning cost and schedule signals in time to alter the ultimate direction 
of the project. In short any project manager working on any project using any type of 
contracting method that involves fixed payment for said tasks can benefit from the EVM. 

An additional benefit of gathering all the data required by the EVA for the current project 
is the possibilities it presents for future jobs. It can be thought of as an iterative progress 
where the model is refined even further every time it is used, which admittedly would have 
helped in the creation of the model presented within this paper. This should be considered 
as one of the greatest strengths of EVM and if used properly it will help the contractor in 
acquiring the project cost efficiency needed to compete within the industry 

The overall experience on using the EVM for the project presented in this paper has been 
good. The method enables both the project manager and the construction manager to 
quantify the feeling they have on the project schedule and budget performance and those 
quantities enable the managers to establish a baseline for the project that can be used as 
means for prediction. There were some problems implementing the system, those problems 
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were mainly found within the systems used for gathering data on the actual expenditure. 
When those systems were operational the model ran smoothly with the provided input and 
reported the forecast estimates accurately. 

The methods used before by the contractor can’t create the duration or the budget forecasts 
presented in chapters four and five, these forecasts should be considered as one of the 
strong points of the earned value method. Both the performance parameters and the 
forecasted estimates presented provide the project manager with important information on 
the status of the project. The old method was only barely capable of estimating whether the 
actual performance was going up or decreasing but not the overall status of the project or 
the required performance. 

The estimates presented in chapters four and five provide the project manager with an 
indicator that the project performance is severely lacking during the startup phase of the 
project. This shouldn’t come as a surprise to anyone who was directly involved with the 
project at the time but for anyone else these indicators need to be explained through the 
monthly report listing the reason for those delays as well as the measures to rectify the 
situation. According to chapters 2.2 and 4.5 the contractor was unable to begin his work on 
the project which in turn caused schedule delays and due to those delays the contractor was 
forced to work for a prolonged time during winter which also lowers the performance. By 
using the cost, fine and duration estimates presented in chapter five it becomes possible for 
the contractor to determine where to allocate his resources. Should the contractor hire more 
temporary workers along with all of the required equipment and tools or should he make 
do with the manpower and resources already available on site. This is another of the great 
strengths of the earned value method or the ability to estimate costs and losses according to 
the most recent performance levels and compare them to the cost of the preventive 
measures that can be taken to reduce the damage.  

Even though the performance levels are on the rise then there is a chance according to 
chapters 4 and 5 that the project will be late and the contractor has not reached the safe 
zone in regards to the budget. As the contractor commented on in chapter 4.5 then the 
performance levels are expected to rise with the coming of summer. This means that the 
cost estimates should go down as well as the duration estimates but the structural work is 
expected to be late depending on how big a claim the contractor can make due to the initial 
project delays. 

One of the negative aspects of the method is the constant need to maintain the budget 
schedule and to keep it flexible enough to mitigate the problems that will arise. 
Additionally the project manager needs to be level headed and cannot rely overmuch on 
the numbers. There are various problems within the environment of projects that have to be 
factored in before a reliable conclusion is made (see chapters 2.2 and 4.5). Overall the 
construction project is doing well when compared to the circumstances. The performance 
is going up and the estimates are going down. Depending on the number of available men 
that can be added from other projects, that are about to be completed then, the overall 
project will be completed on time and budget as long as the contractor plays his cards 
right.If the results can be summarized in a few a words then it can be safe to say that EVM 
has incredible untapped potential to the construction industry in general. The full benefits 
of the method and the information gathered might not be realized initially but it should be 
safe to say that the industry can indeed profit from the capabilities of the earned value and 
earned schedule methods.  
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Table A.1: Overall project input data. 

Date Unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

PV 106kr 26 54 118 173 214 347 412 451 

AC 106kr 39 61 89 122 158 187 219 260 

EV 106kr 9 20 80 152 184 204 244 376 

AS days 149 180 210 241 271 302 333 361 

ES days 123 162 157 216 256 216 173 309 

Table A.2: Overall project performance data. 

Date Unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

SPI - 0.34 0.36 0.68 0.88 0.86 0.59 0.59 0.83 

SPIt - 0.82 0.90 0.75 0.89 0.94 0.72 0.52 0.86 

SV 106kr -17 -35 -38 -21 -30 -144 -167 -75 

CV 106kr 147 74 229 80 40 269 630 114 

CPI - 0.23 0.32 0.90 1.25 1.17 1.09 1.11 1.45 

CSI - 0.08 0.12 0.61 1.10 1.01 0.64 0.66 1.21 

CSIt - 0.19 0.29 0.67 1.11 1.10 0.78 0.58 1.24 

TCSPI - 1.05 1.04 1.11 1.06 1.04 1.23 1.46 1.16 

SVt days 147 74 229 80 40 269 630 114 

ΣΔSV 106kr -30 -41 -9 30 27 16 25 116 

ΣΔCV 106kr -17 -35 -38 -21 -30 -144 -167 -75 

Table A.3: Overall project estimates. 

Date Unit 7.2009 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

ETC 106kr 6,419 4,452 1,538 1,052 1,094 1,159 1,094 750 

EAC 106kr 6,457 4,513 1,628 1,174 1,252 1,346 1,313 1,010 

EACCSI 106kr 19,283 12,510 2,388 1,339 1,454 2,164 2,063 1,159 

EACCSIt 106kr 7,980 5,084 2,183 1,321 1,340 1,804 2,326 1,135 

ED days 2.007 1.871 999 773 790 1.162 1.148 816 

EDt days 828 755 910 761 721 950 1,311 795 

SEF 106kr 371 333 89 26 31 135 131 38 

SEFt 106kr 41 21 64 22 11 75 177 32 

VAC 106kr -6,517 -3,621 -720 142 123 -341 -863 328 

EBV0.2 106kr -6,866 -3,938 -1,100 -184 -183 -766 -1,391 -20 

EBV0.1 106kr -6,720 -3,791 -954 -38 -37 -620 -1,244 126 
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Table A.4: Structural work input data. 

Date Unit 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

PV 106 kr 25 77 122 150 231 265 292 

AC 106 kr 31 46 69 92 110 130 158 

EV 106 kr 2 46 104 128 140 169 229 

AS days 174 205 237 268 300 332 361 

ES days 169 169 216 262 200 219 299 

Table A.5: Structural work performance data. 

Date Unit 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

SPI - 0.00 0.15 0.77 0.91 0.61 0.63 0.77 

SPIt - 0.97 0.83 0.91 0.98 0.67 0.66 0.83 

SV 106 kr -23 -32 -18 -23 -91 -95 -63 

CV 106 kr -29 0 36 35 30 39 70 

CPI - 0.06 1.00 1.52 1.38 1.28 1.30 1.45 

CSI - 0.00 0.59 1.30 1.18 0.77 0.83 1.13 

CSIt - 0.06 0.83 1.38 1.36 0.85 0.86 1.20 

TCSPI - 1.02 1.18 1.13 1.04 1.95 2.52 2.37 

SVt days 13 86 40 9 204 209 84 

ΣΔSV 106 kr -29 0 36 35 30 39 70 

ΣΔCV 106 kr -23 -32 -18 -23 -91 -95 -63 

Table A.6: Structural work estimates. 

Date Unit 8.2009 9.2009 10.2009 11.2009 12.2009 1.2010 2.2010 

ETC 106 kr 5,372 288 152 150 153 128 74 

EAC 106 kr 5,404 334 221 242 263 258 232 

EACCSI 106 kr 70,206 532 247 269 363 330 252 

EACCSIt 106 kr 5,579 395 236 245 340 323 247 

ED days 5,303 685 475 478 671 635 519 

EDt days 419 492 446 415 610 615 490 

SEF 106 kr 1,371 78 19 20 74 64 32 

SEFt 106 kr 4 24 11 2 57 58 23 

VAC 106 kr -5,244 -60 99 90 -5 12 88 

EBV0.2 106 kr -5,315 -151 21 20 -129 -114 -2 

EBV0.1 106 kr -5,281 -118 55 54 -95 -80 31 

BAC-SEFt 106 kr 331 311 324 333 278 277 312 

ΣΔSV 106 kr -29 0 36 35 30 39 70 

ΣΔCV 106 kr -23 -32 -18 -23 -91 -95 -63 
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Table B.1: Project budget and billing completion estimates (framvinda) for 2000-4000. 

NR. VERKÞÁTTUR Innifalið. Alls kr. 
Hlutfall 
notað 

2000 
JARÐVINNA OG 
FRÁGANGUR 

 47.639.400 50,9% 

2010 
UPPGRÖFTUR & 
JARÐVINNA 

Ásamt fyllingum eftir 
uppgröft og jarðvinnu 

23.128.500  

2020 FRÁGANGUR LÓÐA . 24.510.900  

2500 BURÐAVIRKI  164.809.922 70,6% 

2510 STEYPUMÓT  164.809.922  

2520 JÁRNBENDING  70.085.169  

2530 STEINSTEYPA Steypa, kjarnaborun 103.608.833  

3000- 
3500 

LAGNIR & 
LOFTRÆSTING 

Frárennslislagnir, 
neysluvatnslagnir, hitalagnir, 

slökkviúðaralagnir 
178.118.579 9,1% 

4000 RAFKERFI 

Lagnaleyfi og tilkinningar, 
heimataugar, handbækur, 
Lágspennulagnir, töflur, 

lampabúnaður, uppsetning 
og tenging tækja, 
smáspennukerfi 

105.040.693 6,0% 
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Table B.2: Project budget and billing completion estimates (framvinda) for 4500-5000. 

NR. VERKÞÁTTUR Innifalið. Alls kr. 
Hlutfall 
notað 

4500 FRÁGANGUR INNANHÚSS  281.735.485 0% 

4510 MILLIVEGGIR  79.173.705  

4520 LOFTAEFNI  6.258.375  

4530 GÓLFEFNI  24.879.890  

4540 INNIHURÐIR  15.560.322  

4545 INNRÉTTINGAR 
Innréttingar í þvottahús, 

geymsluhillur, ýmis búnaður 
60.870.287  

4560 MÁLUN  59.361.850  

4570 FLÍSALÖGN  11.264.066  

4580 MÚRVINNA  24.366.964  

5000 FRÁGANGUR UTANHÚSS  504.024.525 2,6% 

5010 ÚTVEGGJAKLÆÐNINGAR  232.690.885  

5020 MÁLUN  1.387.050  

5030 MÚRVINNA  4.096.809  

5040 ÚTIHURÐIR  44.695.822  

5045 GLUGGAR  131.524.568  

5050 ÞAKGERÐ  53.936.678  

5060 JÁRN- OG BLIKKSMÍÐI  35.692.713  
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Appendix C 
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Table C.1: Project schedule completion estimate for the entire project. 

 Start Finish Cost Actual Start Actual Finish Complete 

Heildar verktími 5.3.2009 14.1.2011 1.494.725.360 5.5.2009  25,4% 

Table C.2: Project schedule completion estimate for Landscaping. 

Start Finish Cost Actual Start Actual Finish Complete 

[2000] Jarðvinna og 
grunnlagnir 

8.7.2009 3.4.2010 47.639.400 8.7.2009 22.10.2009 49% 

Table C.3: Project schedule completion estimate for the overall Structural Work. 

Start Finish Cost Actual Start Actual Finish Complete 

[2500] 
Burðarvirki 

8.7.2009 14.4.2010 336.162.673 30.8.2009 
 

68% 

Table C.4: Project schedule completion estimate for Séttuvegur 29 Structural Work. 

Start Finish Cost Actual Start Actual Finish Complete 

29. Sökklar 8.7.2009 5.8.2009 8.441.158 30.8.2009 30.9.2009 100% 

Uppsláttur 5.8.2009 3.287.444 30.8.2009 30.9.2009 100% 

Járnbending 5.8.2009 2.084.351 30.9.2009 100% 

Steypa 5.8.2009 3.069.363 30.9.2009 100% 

29. Botnplata 3.8.2009 24.8.2009 11.033.819 6.9.2009 7.10.2009 100% 

Uppsláttur 24.8.2009 6.574.888 6.9.2009 7.10.2009 100% 

Járnbending 24.8.2009 1.389.567 7.10.2009 100% 

Steypa 24.8.2009 3.069.363 7.10.2009 100% 

29. Veggir 
Kjallara 

24.8.2009 11.9.2009 9.135.942 10.9.2009 22.10.2009 100% 

Uppsláttur 11.9.2009 3.287.444 10.9.2009 22.10.2009 100% 

Járnbending 11.9.2009 2.779.135 22.10.2009 100% 

Steypa 11.9.2009 3.069.363 22.10.2009 100% 

29. Plata yfir 
Kjallara 

10.9.2009 2.10.2009 11.033.819 19.10.2009 4.11.2009 100% 

Uppsláttur 2.10.2009 6.574.888 19.10.2009 4.11.2009 100% 

Járnbending 2.10.2009 1.389.567 4.11.2009 100% 

Steypa 2.10.2009 3.069.363 4.11.2009 100% 

29. Veggir 1h 30.9.2009 22.10.2009 9.135.942 30.10.2009 8.1.2010 100% 

Uppsláttur 22.10.2009 3.287.444 30.10.2009 8.1.2010 100% 

Járnbending 22.10.2009 2.779.135 8.1.2010 100% 

Steypa 22.10.2009 3.069.363 8.1.2010 100% 
29. Plata yfir 
1h 

20.10.2009 11.11.2009 11.033.819 5.1.2010 2.2.2010 100% 

Uppsláttur 11.11.2009 6.574.888 5.1.2010 2.2.2010 100% 

Járnbending 11.11.2009 1.389.567 11.1.2010 2.2.2010 100% 

Steypa 11.11.2009 3.069.363 22.1.2010 2.2.2010 100% 

29. Veggir 2h 9.11.2009 1.12.2009 9.135.942 25.1.2010 20.2.2010 100% 

Uppsláttur 1.12.2009 3.287.444 25.1.2010 17.2.2010 100% 
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Járnbending 1.12.2009 2.779.135 27.1.2010 19.2.2010 100% 

Steypa 1.12.2009 3.069.363 20.2.2010 100% 
29. Plata yfir 
2h 

30.11.2009 21.12.2009 11.033.819 2.2.2010 25.2.2010 100% 

Uppsláttur 21.12.2009 6.574.888 2.2.2010 22.2.2010 100% 

Járnbending 21.12.2009 1.389.567 24.2.2010 100% 

Steypa 21.12.2009 3.069.363 25.2.2010 100% 

29. Veggir 3h 18.12.2009 8.1.2010 9.135.942 10.2.2010 28.2.2010 83% 

Uppsláttur 8.1.2010 3.287.444 10.2.2010 28.2.2010 100% 

Járnbending 8.1.2010 2.779.135 28.2.2010 100% 

Steypa 8.1.2010 3.069.363 28.2.2010 50% 
29. Plata yfir 
3h 

7.1.2010 29.1.2010 11.033.819 18.2.2010 28.2.2010 17% 

Uppsláttur 29.1.2010 6.574.888 18.2.2010 28.2.2010 50% 

Járnbending 29.1.2010 1.389.567 0% 

Steypa 29.1.2010 3.069.363 0% 

29. Veggir 4h 27.1.2010 18.2.2010 9.135.942 0% 

Uppsláttur 18.2.2010 3.287.444 0% 

Járnbending 18.2.2010 2.779.135 0% 

Steypa 18.2.2010 3.069.363 0% 
29. Plata yfir 
4h 

16.2.2010 10.3.2010 11.033.819 
  

0% 

Uppsláttur 10.3.2010 6.574.888 0% 

Járnbending 10.3.2010 1.389.567 0% 

Steypa 10.3.2010 3.069.363 0% 
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Table C.5: Project schedule completion estimate for Séttuvegur 31 Structural Work. 

Start Finish Cost Actual Start Actual Finish Complete 

31. Sökklar 8.7.2009 5.8.2009 8.441.158 31.8.2009 10.10.2009 100% 

Uppsláttur 5.8.2009 3.287.444 31.8.2009 10.10.2009 100% 

Járnbending 5.8.2009 2.084.351 31.8.2009 10.10.2009 100% 

Steypa 5.8.2009 3.069.363 31.8.2009 10.10.2009 100% 

31. Botnplata 3.8.2009 24.8.2009 11.033.819 20.10.2009 6.11.2009 100% 

Uppsláttur 24.8.2009 6.574.888 20.10.2009 26.10.2009 100% 

Járnbending 24.8.2009 1.389.567 20.10.2009 5.11.2009 100% 

Steypa 24.8.2009 3.069.363 20.10.2009 6.11.2009 100% 

31. Veggir Kjallara 24.8.2009 11.9.2009 9.135.942 18.10.2009 20.11.2009 100% 

Uppsláttur 11.9.2009 3.287.444 18.10.2009 20.11.2009 100% 

Járnbending 11.9.2009 2.779.135 18.10.2009 20.11.2009 100% 

Steypa 11.9.2009 3.069.363 18.10.2009 20.11.2009 100% 

31. Plata yfir Kjallara 10.9.2009 2.10.2009 11.033.819 20.11.2009 12.1.2010 100% 

Uppsláttur 2.10.2009 6.574.888 20.11.2009 11.12.2009 100% 

Járnbending 2.10.2009 1.389.567 12.1.2010 100% 

Steypa 2.10.2009 3.069.363 12.1.2010 100% 

31. Veggir 1h 30.9.2009 22.10.2009 9.135.942 7.1.2010 2.2.2010 100% 

Uppsláttur 22.10.2009 3.287.444 7.1.2010 2.2.2010 100% 

Járnbending 22.10.2009 2.779.135 2.2.2010 100% 

Steypa 22.10.2009 3.069.363 2.2.2010 100% 

31. Plata yfir 1h 20.10.2009 11.11.2009 11.033.819 20.1.2010 17.2.2010 100% 

Uppsláttur 11.11.2009 6.574.888 20.1.2010 17.2.2010 100% 

Járnbending 11.11.2009 1.389.567 1.2.2010 17.2.2010 100% 

Steypa 11.11.2009 3.069.363 3.2.2010 17.2.2010 100% 

31. Veggir 2h 9.11.2009 1.12.2009 9.135.942 12.2.2010 20.2.2010 100% 

Uppsláttur 1.12.2009 3.287.444 12.2.2010 17.2.2010 100% 

Járnbending 1.12.2009 2.779.135 14.2.2010 19.2.2010 100% 

Steypa 1.12.2009 3.069.363 20.2.2010 100% 

31. Plata yfir 2h 30.11.2009 21.12.2009 11.033.819 7.2.2010 20.2.2010 100% 

Uppsláttur 21.12.2009 6.574.888 7.2.2010 17.2.2010 100% 

Járnbending 21.12.2009 1.389.567 19.2.2010 100% 

Steypa 21.12.2009 3.069.363 20.2.2010 100% 

31. Veggir 3h 18.12.2009 8.1.2010 9.135.942 10.2.2010 2.3.2010 33% 

Uppsláttur 8.1.2010 3.287.444 10.2.2010 28.2.2010 50% 

Járnbending 8.1.2010 2.779.135 2.3.2010 50% 

Steypa 8.1.2010 3.069.363 0% 

31. Plata yfir 3h 7.1.2010 29.1.2010 11.033.819 0% 

Uppsláttur 29.1.2010 6.574.888 0% 

Járnbending 29.1.2010 1.389.567 0% 

Steypa 29.1.2010 3.069.363 0% 

31. Veggir 4h 27.1.2010 18.2.2010 9.135.942 0% 
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Uppsláttur 18.2.2010 3.287.444 0% 

Járnbending 18.2.2010 2.779.135 0% 

Steypa 18.2.2010 3.069.363 0% 

31. Plata yfir 4h 16.2.2010 10.3.2010 11.033.819 0% 

Uppsláttur 10.3.2010 6.574.888 0% 

Járnbending 10.3.2010 1.389.567 0% 

Steypa 10.3.2010 3.069.363 0% 

31. Veggir 5h 8.3.2010 18.3.2010 9.135.942 0% 

Uppsláttur 18.3.2010 3.287.444 0% 

Járnbending 18.3.2010 2.779.135 0% 

Steypa 18.3.2010 3.069.363 0% 

31. Plata yfir 5h 17.3.2010 26.3.2010 11.033.819 0% 

Uppsláttur 26.3.2010 6.574.888 0% 

Járnbending 26.3.2010 1.389.567 0% 

Steypa 26.3.2010 3.069.363 0% 

31. Veggir 6h 26.3.2010 5.4.2010 9.135.942 0% 

Uppsláttur 5.4.2010 3.287.444 0% 

Járnbending 5.4.2010 2.779.135 0% 

Steypa 5.4.2010 3.069.363 0% 

31. Plata yfir 6h 5.4.2010 14.4.2010 11.033.819 0% 

Uppsláttur 14.4.2010 6.574.888 0% 

Járnbending 14.4.2010 1.389.567 0% 

Steypa 14.4.2010 3.069.363 0% 

Table C.6: Project schedule completion estimate for Garage Structural Work. 

Start Finish Cost Actual Start Actual Finish Complete 

Sökklar 8.7.2009 27.9.2009 20.169.760 30.8.2009 20.10.2009 100% 

Botnplata 18.9.2009 14.10.2009 14.141.291 29.9.2009 23.10.2009 100% 

Veggir 28.8.2009 28.9.2009 6.723.253 28.8.2009 28.10.2009 100% 

Plata yfir 28.9.2009 2.11.2009 14.141.291 27.9.2009 11.12.2009 100% 
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Table C.7: Project schedule completion estimate for Plumbing and HVAC Systems. 

Start Finish Cost Actual Start Actual Finish Complete 

[3000, 3500] Lagnir 
og loftræsting 

8.7.2009 24.11.2010 178.048.579 30.8.2009 
 

16% 

29. Lagnir og 
Loftræsting       

1. Hæð 6.5.2010  9.6.2010  13.353.643 10.2.2010 28.2.2010 5% 

2. Hæð 10.6.2010  14.7.2010  13.353.643 0% 

3. Hæð 15.7.2010  18.8.2010  13.353.643 0% 

4. Hæð 19.8.2010  22.9.2010  13.353.643 0% 

 
29. Innsteyptar lagnir 

1. Hæð 8.7.2009 10.9.2009 3.560.972 30.8.2009 19.10.2009 100% 

2. Hæð 10.9.2009 20.10.2009 3.560.972 19.10.2009 5.1.2010 100% 

3. Hæð 20.10.2009 30.11.2009 3.560.972 5.1.2010 2.2.2010 100% 

4. Hæð 30.11.2009 29.1.2010 3.560.972 2.2.2010 28.2.2010 100% 

31. Lagnir og 
Loftræsting       

1. Hæð 10.6.2010  14.7.2010  13.353.643 10.2.2010 28.2.2010 5% 

2. Hæð 15.7.2010  18.8.2010  13.353.643 0% 

3. Hæð 19.8.2010  22.9.2010  13.353.643 0% 

4. Hæð 23.9.2010  27.10.2010  13.353.643 0% 

5. Hæð 28.10.2010  10.11.2010  13.353.643 0% 

6. Hæð 11.11.2010  24.11.2010  13.353.643 0% 

 
31. Innsteyptar lagnir 

1. Hæð 24.8.2009 11.11.2009 3.560.972 18.10.2009 17.2.2010 100% 

2. Hæð 11.11.2009 21.12.2009 3.560.972 17.2.2010 20.2.2010 100% 

3. Hæð 21.12.2009 29.1.2010 3.560.972 20.2.2010 0% 

4. Hæð 29.1.2010 10.3.2010 3.560.972 0% 

5. Hæð 10.3.2010 26.3.2010 3.560.972 0% 

6. Hæð 26.3.2010 14.4.2010 3.560.972 0% 
Bílakjallari, Lagnir 
og Loftræsting 

1.3.2010  16.7.2010  3.560.972 
  

0% 

Bilakjallari. 
Innsteyptar lagnir 

8.7.2009 2.11.2009 5.341.457 30.8.2009 11.12.2009 100% 
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Table C.8: Project schedule completion estimate for Electrical Systems. 

Start Finish Cost Actual Start Actual Finish Complete 

[4000] 
Rafkerfi 

8.7.2009 14.1.2011 105.040.693 30.8.2009 
 

16% 

29.Rafkerfi 

1. Hæð 22.4.2010  26.5.2010  4.201.628 0% 

2. Hæð 27.5.2010  30.6.2010  4.201.628 0% 

3. Hæð 1.7.2010  4.8.2010  4.201.628 0% 

4. Hæð 5.8.2010  8.9.2010  4.201.628 0% 

 
29. Innsteyptar Raflagnir 

1. Hæð 8.7.2009 10.9.2009 2.100.814 30.8.2009 19.10.2009 100% 

2. Hæð 10.9.2009 20.10.2009 2.100.814 19.10.2009 5.1.2010 100% 

3. Hæð 20.10.2009 30.11.2009 2.100.814 5.1.2010 2.2.2010 50% 

4. Hæð 30.11.2009 29.1.2010 2.100.814 2.2.2010 28.2.2010 50% 

Lyftur 

29. Lyfta 15.11.2010 14.1.2011 10.504.069 0% 

31.Lyftur 15.11.2010 14.1.2011 16.806.511 0% 

31.Rafkerfi 

1. Hæð 13.5.2010  16.6.2010  4.201.628 0% 

2. Hæð 17.6.2010  21.7.2010  4.201.628 0% 

3. Hæð 22.7.2010  25.8.2010  4.201.628 0% 

4. Hæð 26.8.2010  29.9.2010  4.201.628 0% 

5. Hæð 30.9.2010  13.10.2010  4.201.628 0% 

6. Hæð 14.10.2010  27.10.2010  4.201.628 0% 

 
31. Innsteyptar Raflagnir 

1. Hæð 24.8.2009 11.11.2009 2.100.814 18.10.2009 17.2.2010 100% 

2. Hæð 11.11.2009 21.12.2009 2.100.814 17.2.2010 20.2.2010 100% 

3. Hæð 21.12.2009 29.1.2010 2.100.814 20.2.2010 0% 

4. Hæð 29.1.2010 10.3.2010 2.100.814 0% 

5. Hæð 10.3.2010 26.3.2010 2.100.814 0% 

6. Hæð 26.3.2010 14.4.2010 2.100.814 0% 

Bílakjallari, 
Rafkerfi 

22.4.2010 27.5.2010 8.403.255 
  

0% 

Bilakjallari. 
Innsteyptar 
Raflagnir 

8.7.2009 2.11.2009 6.302.442 30.8.2009 11.12.2009 100% 
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Table C.9: Project schedule completion estimate for Electrical Systems. 

Start Finish Cost Actual Start Actual Finish Complete 

[4500] Frágangur 
innanhúss 

8.2.2010 24.12.2010 281.735.818 11.1.2010 
 

2% 

29. Milliveggir 

1. Hæð 5.4.2010 14.5.2010 6.090.285 0% 

2. Hæð 17.5.2010 25.6.2010 6.090.285 0% 

3. Hæð 28.6.2010 6.8.2010 6.090.285 0% 

4. Hæð 9.8.2010 17.9.2010 6.090.285 0% 

 
29. Gólf & Loftaefni 

1. Hæð 5.4.2010 14.5.2010 3.533.558 0% 

2. Hæð 17.5.2010 25.6.2010 3.533.558 0% 

3. Hæð 28.6.2010 6.8.2010 3.533.558 0% 

4. Hæð 9.8.2010 17.9.2010 3.533.558 0% 

 
29. Innréttingar & Hurðir 

1. Hæð 5.4.2010 14.5.2010 6.369.217 0% 

2. Hæð 17.5.2010 25.6.2010 6.369.217 0% 

3. Hæð 28.6.2010 6.8.2010 6.369.217 0% 

4. Hæð 9.8.2010 17.9.2010 6.369.217 0% 

 
29. Málun & Múrvinna 

1. Hæð 5.4.2010 14.5.2010 6.440.678 10.2.2010 28.2.2010 50% 

2. Hæð 17.5.2010 25.6.2010 6.440.678 0% 

3. Hæð 28.6.2010 6.8.2010 6.440.678 0% 

4. Hæð 9.8.2010 17.9.2010 6.440.678 0% 

31. Milliveggir 

1. Hæð 5.4.2010 14.5.2010 6.090.285 0% 

2. Hæð 17.5.2010 25.6.2010 6.090.285 0% 

3. Hæð 28.6.2010 6.8.2010 6.090.285 0% 

4. Hæð 9.8.2010 17.9.2010 6.090.285 0% 

5. Hæð 20.9.2010 8.10.2010 6.090.285 0% 

6. Hæð 11.10.2010 29.10.2010 6.090.285 0% 

 
31. Gólf & Loftaefni 

1. Hæð 5.4.2010 14.5.2010 3.533.558 0% 

2. Hæð 17.5.2010 25.6.2010 3.533.558 0% 

3. Hæð 28.6.2010 6.8.2010 3.533.558 0% 

4. Hæð 9.8.2010 17.9.2010 3.533.558 0% 

5. Hæð 20.9.2010 8.10.2010 3.533.558 0% 

6. Hæð 11.10.2010 29.10.2010 3.533.558 0% 

 
31. Innréttingar & Hurðir 

1. Hæð 5.4.2010 14.5.2010 6.369.217 0% 

2. Hæð 17.5.2010 25.6.2010 6.369.217 0% 
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3. Hæð 28.6.2010 6.8.2010 6.369.217 0% 

4. Hæð 9.8.2010 17.9.2010 6.369.217 0% 

5. Hæð 20.9.2010 8.10.2010 6.369.217 0% 

6. Hæð 11.10.2010 29.10.2010 6.369.217 0% 

 
31. Málun & Múrvinna 

1. Hæð 5.4.2010 14.5.2010 6.440.678 10.2.2010 28.2.2010 50% 

2. Hæð 17.5.2010 25.6.2010 6.440.678 0% 

3. Hæð 28.6.2010 6.8.2010 6.440.678 0% 

4. Hæð 9.8.2010 17.9.2010 6.440.678 0% 

5. Hæð 20.9.2010 8.10.2010 6.440.678 0% 

6. Hæð 11.10.2010 29.10.2010 6.440.678 0% 

Bílkjallari, Milliveggir 8.3.2010 25.6.2010 6.090.285 0% 

Bílkjallari, Málun 8.2.2010 28.5.2010 4.566.296 
  

0% 

Bílkjallari, Múrvinna 8.2.2010 28.5.2010 1.874.382 11.1.2010 50% 

29.Lokafrágangur 20.9.2010 12.11.2010 22.433.738 0% 

31.Lokafrágangur 1.11.2010 24.12.2010 22.433.738 0% 
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Table C.10: Project schedule completion estimate for Electrical Systems. 

Start Finish Cost Actual Start Actual Finish Complete 

[5000] Frágangur 
Utanhúss 

3.11.2009 29.9.2010 504.024.525 30.1.2010 
 

11% 

29. Málun 6.5.2010 30.6.2010 416.115 0% 

29. Múrvinna & 
Einangrun 

11.3.2010 5.5.2010 1.229.043 
  

0% 

29. Útveggjaklæðningar 1.7.2010 25.8.2010 69.807.266 0% 

29. Járn og blikksmíði 11.3.2010 11.8.2010 10.707.814 0% 

29. Þak 11.3.2010 6.4.2010 26.968.339 0% 

31. Þak 15.4.2010 15.4.2010 26.968.339 0% 

31. Málun 10.6.2010 4.8.2010 693.525 0% 

31. Múrvinna & 
Einangrun 

15.4.2010 9.6.2010 2.048.405 
  

0% 

31. Útveggjaklæðningar 5.8.2010 29.9.2010 116.345.443 
  

0% 

31. Járn og blikksmíði 15.4.2010 15.9.2010 17.846.357 0% 

Bílkjallari, Málun 10.6.2010 4.8.2010 277.410 30.1.2010 28.2.2010 100% 

Bílkjallari, Múrvinna & 
Einangrun 

15.4.2010 9.6.2010 819.362 30.1.2010 28.2.2010 100% 

Bílkjallari, 
Útveggjaklæðningar 

5.8.2010 29.9.2010 46.538.177 30.1.2010 28.2.2010 100% 

Bílkjallari, Járn og 
blikksmíði 

15.4.2010 15.9.2010 7.138.543 30.1.2010 28.2.2010 100% 

29. Gluggar og útihurðir 11.3.2010 2.6.2010 52.866.117 0% 

31. Gluggar og útihurðir 15.4.2010 7.7.2010 88.110.195 
  

0% 

Bílakjallari, Gluggar og 
útihurðir 

3.11.2009 25.1.2010 35.244.078 
  

0% 
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Figure D.2: The cost at completion estimates compared to the project budget and 
estimated fines. 

 

Figure D.3: The cost at completion estimates compared to the structural work budget and 
estimated fines. 
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