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Abstract 
 

Although the concept of real estate market analysis are more widely used in real estate industry 

but penetration rate seem to be misunderstood by some commentators in the market.  To 

accomplish a penetration analysis, existing models have to extensive taking the specific 

characteristics of each project and time lags in business cycle into account.  This paper provides 

explainable model and techniques that allow the market commentators to estimate penetration 

rate with more accuracy through existing models by integrate changes in the macro economy.   

 

The main purpose of this paper is to explain and analyze to give some issues for the prediction of 

how business cycle and real estate cycle will affect to penetration rate.  The scope of this thesis is 

to study of a medium sized complete residential development in Sweden namely Gåshaga Pirar 

in Lidingö municipality. 
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1. Introduction 

 

In a broader sense, real estate market research investigate product, location and a point in time 

when supply alternative are limited with selected consumers target group of a real estate project 

(Graaskamp, 1985).  Presently, the role of Real Estate Market Analysis (REMA) in the appraisal 

process is providing data input to identify the highest and best use of the property which concern 

about property use, market support as economic demand, timing as absorption rate and market 

participant as probable users and buyers (F.Fanning, 2005).   

 

Previous research has shown that supply and demand are important while developing a broad 

picture of the economic environment in which we find a residential development project. In a 

market analysis we mainly analyze the current market situation and try to forecast the market 

share.  Market forecasting requires an appropriate penetration rate which should be derived from 

reliable models.  A penetration rate analysis needs data such as disposable income and age of 

households. (Rosenthal & Ioannides, 1994) observes that “investment demand for housing is 

more sensitive to wealth and income then the consumption demand for housing, but consumption 

demand is more sensitive to demographic variables like age, education, and family size”. 

 

According to (Brecht, 2002), “It is difficult to take a penetration rate standard as 5 percents as 

indicated in Fitch1 report as having a substantiated meaning and value”.  In addition, (Armitage, 

2001) stated that several market commentators do not clearly understand the meaning and how to 

use a market penetration rate.  They concluded that the estimate of a penetration rate is made 

with high uncertainty.  Penetration rate occurs when the product and market already exists.  

Penetration rate is the sales of a real estate development compared to the sales of all 

developments in the market area.  Penetration rate is used in USA to estimate potential demand 

for senior housing market.  However, not much is publish about the use of penetration rate in a 

more general type of residential development.  The use of penetration rates is restricted to senior 

housing market, which could be because this target group is easy to identify due to age and 

income.  

                                                           
1 Fitch is International ratings agency providing issuer and bond ratings, and research banks, corporations, 
sovereigns, structured and municipal finance 
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1.1 Research question 

 

Research and estimation of real estate demand is made with high uncertainty.  Several market 

commentators do not seem to understand the meaning neither how to use market penetration rate 

in estimating potential demand.  Rosenthal & Ioannides claims that demand for housing is 

sensitive to variables as wealth, income, demographic, age, education, and family size.  

According to (Psilander, 2004), residential housing is unlike other products, since housing is a 

product that concern all of the members in a family.  The amenities that are brought into a 

project must be carefully selected with a defined target group in mind.  Several problems lead to 

uncertainty while estimating penetration rates.   

1.2 Aim and objective 

 

The aims of this thesis are to: 

• investigate the benefit and their drawback of existing penetration models. 

• analyze and identify differences and similarity between these models.   

• describe how business cycle and real estate cycle will affect to penetration rate in a penetration 

rate analysis. 

• Perform a case study by using data from a completed project (Gåshaga Pirar, lidingö) to 

estimate the effect of a penetration rate analysis on the ongoing Dalenum project in Lidingö. 

 

1.3 Methodology and Structure 

 

Penetration rate is widely used in US to estimate potential demand for senior housing market but 

not much is publish about the use of penetration rate in more general type of residential 

development.  Moreover, penetration rate analysis is used in senior housing market analysis 

because this target group is easy to identify due to a clearly defined age and income.  This thesis 

investigates a medium sized complete residential development in Sweden.  I will present theories 

and existing models in a literature review to investigate benefits and their drawbacks of these 

approaches.  I will also analyze and identify differences and similarities between these models and 
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then describe how the business cycle and the real estate cycle will affect a penetration rate.  A 

case study will be presented to make the analysis more comprehensive. 

 

This paper is divided into 5 sections as follows: 

 

1. The first section, definition of capture rate, penetration rate and absorption rate. 

2. The second section review models introduced by Sivitanidou2, Fanning3 and 

Brecht4, these will be used in addressing benefits and their drawbacks of these 

approaches.  Moreover, differences and similarities between these models will be 

identified as well.   

3. The third section presents the models.  

4. The fourth section demonstrates the case study.  In this section, I will analyze how 

the business cycle and the real estate cycle affect penetration rates. 

5. The fifth section provides conclusions and recommendations. 

 

1.4 Originality / Value 
 

Although penetration is widely used in US but it is relatively unknown for real estate market 

analysis in Sweden.  This paper is useful for residential developers and commercial bankers in 

order to investigate a proposed residential project.  For developers, certainty in estimating 

potential demand, one key indicator is potential demand. Therefore, to understand penetration 

models helps them to identify an accurately market share for a planned development project.  

Individuals can also gain an advantage from this paper since it presents a whole picture of these 

methods, and guide them when investigating market trends.  Furthermore, it could as well inspire 

readers to come up with an idea to pursue further research in this field.  

 

 

                                                           
2 Rena Sivitanidou, Associate Professor at the University of Southern California School of Policy, Planning, and 
Development. 
3 Steve Fanning, MAI, AICP, CRE, the owner of Fanning & Associates which specializes in market analysis, 
highest and best use studies, and valuation. 
4 Susan B. Brecht, President of Brecht Associates, INC., A Philadelphia-based consulting firm providing consulting 
to seniors’ housing industry. 
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1.5 Delimitation 
 

It is important to be noted that this paper’s aim is not to develop a new model or theory for 

estimating demand. This paper use concepts from different existing penetration models that 

could be used to estimate demand in a market area draw for a medium sized residential project in 

Sweden.  There are certain factors that have significant impacts on real estate market in the 

short‐run as well as in the long run. Therefore, this paper introduces the reader to these models 

and how to use them to investigate potential demand of residential housing.  
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2. Literature Review 
 

2.1 The definition of capture rate, penetration rate and absorption rate 
 

Although, the concept of real estate market analysis is widely used as a tool in real estate 

industry for example to make feasibility studies.  But certain terms used in a market analysis, 

such as capture rate, penetration rate and absorption rate seem to be easily misunderstood.  

Thereby, I will define their basic meaning.   

 

A capture rate is defined as: 

The estimated percentage of the total potential market for a specific type of property.  Short term 

capture rate is defined as absorption; long-term capture rate is referred to as share of the market.5 

 

(Fanning, 2005) observes that “market penetration and market share have basically the same 

meaning”.  “A capture rate is used by some analysts to reflect the same meaning as a penetration 

rate” (Brecht, 2002). 

 

Practically , capture and penetration rate is calculated as the capture rate for each income strata 

proposed (80%, 60%, 50%, etc.).  This method divide the number of proposed units, within each 

income strata, by total number of frail, income/age eligible household.6  In this thesis, I will 

assume that capture rate, penetration rate and absorption rate basically have the same meaning 

which is the estimated percentage of the total potential market within the market area draw, 

within a specific income started.  

 

 

 

 

                                                           
5 The dictionary of Real Estate Appraisers, 4th ed. (Chicago: Appraisal Institute, 2002) 
6 ILLINOIS HOUSING DEVELOPMENT AUTHORITY, 2010 
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2.2 Review of existing models 
 

The first technique was introduced by (Sivitanidou, 1999) for housing market analysis. This 

model is comprehensive and takes all variables, both macro and micro data, into consideration.  

Macro analysis is general and descriptive and  relies on data sources such as forecasting of 

population by age group and distribution of household by their income level.  On the other hand, 

micro analysis precisely focuses on primary data, which is collected by field work or mail 

surveys.  The effective demand can be formally stated as follows: 

 

D = [ (Hr*Pg T+1) * Id ] *Adj * O    (1) 

 

Where: 

D  = Forecast Effective Demand 

Hr  = Headship rate of the population in age group 

PgT+1  = Population growth in age group within market area  

Id  = Percentage of distribution of household in age group by income level  

          within market area 

Adj  = percentage of number of households 

O  = Percentage of ownership preference by survey-derived 

 

From equation 1, target groups were tabulated to calculate population growth by age.  Headship 

rates are the number of people counted as heads of households.  It is used to multiply by 

population growth by age in a projection period to derive growth forecasts of household by age 

group.  The percentage distribution of households by income level was required for estimating 

forecasts of new households by age and income category within market area.  Data sources such 

as house price, annual interest rate, term of loan, loan to value ratio and property tax rate were 

used to calculate minimum range of income within target groups.  Finally, percentage of 

ownership preferences used to multiply by effective demand from range of income within target 

groups.  This will generate an estimate of effective demand within a specific target group.   
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When we consider the supply side, supply refers to units competing for effective demand within 

the market area, competing supply is determined by price, type of household, and attributes 

which are similar to the subject property7.  There are two components of competitive supply 

which are existing supply and new supply as follows: 

 

     S = Es + Ns      (2) 

Where: 

 S  = Total competitive supply 

 Es = Competitive existing supply within market area 

 Ns = Competitive new supply within market area 

 

Once the demand and supply condition are analyzed, the project market capture rate can be 

estimated as follows: 

 

      Pr = [ (U/S) * Ci ]     (3) 

Where: 

 Pr  = Project market capture rate 

 U  = Project unit Available  

 S  = Total competitive supply 

 Ci  = Competitive position index 

   

Competitive position index refers to competitive project attributes compared to the subject 

property. This is calculated via amenity matrices which reflect to project attributes (Fanning et al, 

IBID).  Productivity attributes can be defined as natural, mad-made; on site and off site, parking, 

topography, building improvements and legal attributes.  Productivity attribute that are more 

suitable to target group means higher competitive position index.  Equation 3 shows a project 

market capture rate (Sivitanidou, IBID).  This model measures a project market captured by 

relating a competitive position index to a fair market share, where fair market share is the  

project units available divided by forecasted number of competing units.  By this model, we are 

able to estimate a percentage of the potential market for subject property.  As discussed by 

                                                           
7
 “Productivity analysis”, (Fanning et al, IBID) 
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(Psilander, 2004) “Unlikely the most products, consumers belong to a family which means that 

the preferred combination of depend on the preferences of the family”. 

 

According to penetration models mentioned by Brecht (Brecht, 2002), market penetration 

analysis is a way of assessing risk that most lenders rely on.  It helps them to estimate the level 

of market risk related to the subject property.  However, these models can be separated into two 

categories as follows: 

 

Scenario A    Pr = [ U / (Qh-Cu) ]     (4) 

Scenario B    Pr= [ (Cu+U) / Qh ]     (5) 

 

Where: 

 Pr  = Market penetration rate 

 U  = Project units available 

 Qh  = Qualified households by age and income level 

Cu  = Competitive units 

 

In equation 4 (Scenario A), qualified household is reduced by number of competitive units.  

Compared with equation 5 (Scenario B), market penetration is determined by competitive unit 

including project units available.  The result from equation 8 reflects number of eligible 

competitive units in the market.  By these two models, we are able to receive market penetration 

rates which can vary depending on the number of competitive units in the market.  However, 

when both scenarios are used together, we can compare market penetration rate in scenario A 

and B. These will allow the market analyst to fill the project’s units for the evaluation of 

additional absorption burden that will be placed in the market.  It also helps to understand the 

overall competitive environment in the market.   One of these models is Fitch Analysis model8, 

where penetration rate is separated into a Turnover penetration (tenant leave unit) and a New unit 

penetration rate (new unit available and vacant existing unit).  Total penetration is refered as 

‘Saturation rate’ which is total units in market divided by total qualified household as follows: 

                                                           
8
 Fitch analysis model is enhancing its approach to mitigating operational risk exposure within the rating models 

that Fitch uses in its analysis of structured finance transactions. 
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    Tr = [ (Ou*Oc*Ut) *Or ] / Qh    (6) 

    Nr = [ (Nu+Eu) *Oc *Or ] / Qh    (7) 

    Sr = [ (Ou+Uu+Cu) *Oc *Or ] / Qh    (8) 

Where: 

 

 Tr  = Turnover penetration rate 

 Nr  = New unit penetration rate 

 Sr  = Saturation rate 

 Qh  = Qualified households by age and income level 

 Ou  = Occupied units in market area 

 Uu  = Unoccupied units in market area 

 Oc  = Base occupancy level  of occupied units in market area 

 Or  = Occupancy level for calculating market area 

 Ut  = Percentages of units turned over per year 

 Nu  = Available new units 

 Eu  = Available (vacant) existing units 

Cu  = Total competitive units 

 

There are several problems associated to the model introduced by Fitch rating institute.  Firstly, 

what should the potential appropriate numbers of occupancy level be for a specific market area?  

Occupancy levels can vary depending on the number of units that are expected to fill within the 

geographic market area depicted by the demographic statistics.  However, (Brecht, IBID) 

mentioned that “Fitch Publication suggests 80 percent of the projects should be applied to 

competitive units in most cases.”  Since estimating the number of actual competitive units is 

complicated and subjective.  Penetration rate can be misleading by inappropriate occupancy level 

setting.  Secondly, micro analysis as a competitive amenity index is not included in this model.  

Comparing to equation 3, it probably creates uncertainty in forecasting a fair market share.  

(Brecht, IBID) concluded that “With the degree of differences in the approaches to present, it is 

easy to understand why so many lender, while anxious to rely on standard such as market 

penetration rate”.  It can be risky to use for market commentators who do not well understand the 

meaning of penetration rate.    
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2.3 The Proposed models 
 

Market penetration rate can be a useful tool for developers if they know how to use it.  I have 

shown two penetration models and attempt to develop a new model to estimate demand in this 

section.  

 

2.3.1 Proposed model 
 

The model used in this case study is mostly derived from the first method by Sivitanidou 

equation 1-3, which includes appropriated fundamentals such as supply and demand analysis.  

Primary data is used to define competitive project attributes.  This methods can be adapted to 

penetration analysis for a medium sized complete residential development.  However, this 

technique require high skilled market analyst to elaborate data and interpret the result.  

Therefore, this technique is more time-consuming and thus costly for a developer.   

 

2.3.1.1 Estimate of effective demand,  

 

Di = [ [ ( Hr i*Pgi+1) * Idm i ] *Adj i *O]+ Dm i   (9) 

Where: 

Di  = Forecast Effective Demand for period i 

Hri  = Headship rate of the population in age group for period i 

Pgi+1  = Population growth in age group within market area for period i  

Idmi  = Percentage of distribution of household in age group by income level  

               within market area due to immigration for period i 

Adj i   = Percentage of correction in actual no. of household type for period i 

O  = Percentage of ownership preference by survey-derived 

Dmi  = Forecast for effective demand of households living in  

               market area by survey-derived for period i 

 



15 

 

In equation 9, the first term is similar to equation one by Sivitanidou.  The second term, Dmi is 

used for the estimation of effective demand of households living in market area by survey-

derived for period i. 

 

2.3.1.2 Competitive Supply 

 

The supply within market area for each period i can be derived by equation 2  

 

     Si = Esi + Nsi      (10) 

Where: 

Si  = Total competitive supply for period i 

Esi  = Competitive existing supply within market area for period i 

Nsi  = Competitive new supply within market area for period i 

 

2.3.1.3 Market gap 

 

Market gap analysis can be estimated when the demand and supply conditions are analyzed.  The 

result is used for further  calculation of the market share of GAP for subject property for period i. 

 

     Mg i = Si-Di      (11) 

Where: 

Mgi = Market gap for period i 

Si  = Total competitive supply for period i 

Di  = Forecast effective Demand for period i  

 

2.3.1.4 Amenity index 

 

Competitive position index is constructed to compare other competitive projects in the market 

area with the subject for each period i.  A marketability analysis is used for the investigating  

how physical and locational attribute could maximize the customer value. As a result, this will 

point out the best and highest use of land which will lead to the discovery of an optimal  
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combination of physical, legal and locational attributes.  First, Physical attributes can be 

categorized by natural and man-made attributes which further can be divided into off-site or on-

site.  Second, legal attributes require a detailed development plan to be established.  Third, 

locational attributes can be described as the effect of neighbor’s or surrounding’s design 

structures and activities  to the building’s value.  

 

    Index1 = -(Xj-X i)/ Xi *100 +100    (12) 

Index2 = Xi / Xj  *100      (13) 

Where: 

 Xi = belongs to the project with higher figures 

 Xj = belongs to the project with lower figures 

 

In equation 12, index is used when the highest attribute figure has a negative impact on the 

subject project while equation 13 is used when the highest attribute figure has a positive impact 

on the subject project. Project with lowest value for an attribute will have an index of 100. 

 

The project market capture rate for period i can be derived from equation 3 

 

      Pr i = [ (Ui/Si) * Ci i ]     (14) 

Where: 

 Pri  = Project market capture rate for period i 

 Ui = Project unit Available for period i  

 Si = Total competitive supply for period i 

 Cii  = Competitive position index for period i 

 

2.3.2 Second model 
 

The second model used in the case study is derived by Brecht, which is the penetration approach 

to access market risk.  This models are used to check the gap of market penetration rate in period 

i by comparing to penetration rate in first model.  As discussed, by comparing equation 18 and 

19, we are able to receive market penetration rates which can vary depending on the number of 
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competitive units in the market.  We can fill the project’s units for the evaluation of additional 

absorption burden that will be placed in the market.  By this mean, we will know the possibility 

of adding project’s unit to the market area.    

 

    Pri = [Ui / (Qhi-Cui) ]      (15) 

    Pri = [ (Cui + Ui) / Qhi ]     (16) 

 

Where: 

 Pri  = Project market capture rate for period i 

 Ui = Project unit available for period i 

 Qhi  = Qualified households by age and income level for period i 

Cui  = Competitive units for period i  
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3. The case study of the Gåshaga Pirar project and Dalenum project 
 

The data used in this case study is provided by Statistics Sweden (SCB). It contains information 

about demographic data as number of population by age, number of household by age and 

income categories and number of household unit registration in Lidingo� area from 2000 to 2008. 

Market Area is aggregated on “Basområden”, base area code within primary and secondary 

market area.  Primary market area is Lidingö and secondary market area is Östermalm.  To 

demonstrate the model, a data from SCB9 is tabulated and used to generate a penetration rate.  In 

this case, we investigated Gåshaga Pirar in Lidingö municipality as a reference project and data 

is used to show the penetration approach.  The data that I used is from 2000 when sales in 

Gåshaga Pirar started to 2006 when sales ended.  The market area is defined using aggregated 

data on base areas.  The primary market area is Lidingö municipality. 

 

3.1 Absorption rate in the project Gåshaga Pirar 

 
Figure 1: Absorption Gåshaga pirar from 1999 - 2006 

 

Gåshaga is built by the three construction companies are NCC, SKANSKA and JM.  The 

construction company NCC built 40 houses in a project name Gåshaga Brygga on piers.  The 

buildings have a quite unusual design and consist of, among other things, larch wood and 

window are large.  The buildings have been designed by architect Thomas Sandell.  The other 

two areas are built by Skanska; Gåshaga Pirar and Gåshaga strand.  Gåshaga pirar is multifamily 

                                                           
9 Statistics Sweden (Statistiska centralbyrån)  is an administrative agency. The main task is to supply customers with 
statistics for decision making, debate and research.  
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residential area consist of approximately 220 apartments and Gåshaga strand contains 120 single 

family-, semidetached-, and rowhouses. The building style ranges from tradition functional 

houses to luxury multifamily apartments in boat inspired structures.  The area around Gåshaga is 

characterized by water, small harbor and piers near by.  Communication was improved by 2001 

as ‘Gåshaga brygga’ become a new end-station when the commuter train was extended.  The 

landing stage was built and archipelago can enter Gåshaga now.   

 

Figure 1 shows the actual number of sales in Gåshaga Pirar from 2000-2006. The figure shows 

that absorption rate is dropped since year 2000 due to the economic recession following the IT-

crash.  The absorption rate is raised in year 2004 according to economic growth. 

 

 

 
Figure 2: Change in Gross Domestic Product from 1951 onwards 

 

Figure 2, gross national product from 1951 onwards.  Growth in the macro economy is the most 

important factor for increased demand.  This clearly indicates the effect of the business cycle. If 

a penetration rate is used without considering changes in the macro economy, the potential 

demand estimate will be biased. An uncritical use will only lead to mistakes.   
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3.2 Demand Analysis 

 

Development Skanska GP 

Congregation Lidingö municipality 

Age  0-299 TSEK 300-499 500-699 700-899 900-1099  1100-1299 1600 

Grand 

Total 

-24 1 1 

25-34 2 2 

35-44 3 2 1 2 8 

45-54 4 2 2 3 1 1 13 

55-64 4 4 7 1 2 18 

65-74 3 3 3 1 1 1 12 

75-   1 1 1 1 4 

Grand Total 16 14 13 8 4 1 2 58 

 

 Figure 3: Units sold in Gåshaga Pirar in year 2000  

 

Figure 3 show units sold in Gåshaga Pirar in year 2000.  The 0-299 TSEK income group is 

highest unit sold in Gåshaga Pirar, possibly because they got other sources for funding the 

purchase of apartment in Gåshaga Pirar so we have to be careful when we examine this income 

range.  Penetration rate in this group is the lowest among the other income groups.   

 

Congregation Lidingö municipality 

Age 0-299 TSEK 300-499  500-699 700-899 900-1099  1100-1299 1600  

Grand 

Total 

-24 857 9 2 1 1 870 

25-34 2443 412 104 23 14 8 11 3015 

35-44 1619 912 509 234 91 48 87 3500 

45-54 1634 966 613 280 115 59 107 3774 

55-64 1727 891 541 196 92 41 47 3535 

65-74 1511 546 161 54 40 13 19 2344 

75-   2981 433 94 37 8 6 14 3573 

Grand Total 12772 4169 2024 824 361 175 286 20611 

P.R. 0.13% 0.34% 0.64% 0.97% 1.11% 0.57% 0.70% 0.64% 

P.R. (excluded 0-299 TSEK income group) 0.72% 

 

Figure 4: Number of people at the end of the year based on disposable income interval 

 



 

Figure 4 show that the penetration rate is hig

interval and average penetration rate is 0.64% thereafter declining

have to be careful with 0-299 TSEK income group.

Pirar project to Dalenum project, 

pessimistic scenario to derive alternative penetration rate see table 5

rates are derived from Gåshaga Pirar

weakness in the project which are investi

the same market area have a closer locati

lead to a higher penetration rate.  Of course, p

apartments in the Dalenum project

 

Penetration rate 

 (excluded 0-299 tsek) 

Base Scenario 

Optimistic (+30%) 

Pessimistic (-30%) 

Table 5: Penetration rate apply to productivity analysis

Table 5 shows how the penetration rates

and income segments may response differently

do not understand what different households are looking for,

potential demand using the penetration rate approach
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enetration rate is higher, the higher the income is

interval and average penetration rate is 0.64% thereafter declining.  As discussed in figure 3, we 

299 TSEK income group.  To apply penetration rate from 

project to Dalenum project, a sensitivity analysis will be made using a base, optimistic, and 

pessimistic scenario to derive alternative penetration rate see table 5.  Since

Gåshaga Pirar we have to choose a penetration rate that reflect

weakness in the project which are investigating.    For example can a residential project within 

the same market area have a closer location to a city center, a more scenic sea view which would 

lead to a higher penetration rate.  Of course, pricing will affect the demand of residential 

apartments in the Dalenum project. 

300-499 500-699 700-899 900-1099 

0.34% 0.64% 0.97% 1.11% 

0.44% 0.83% 1.26% 1.44% 

0.24% 0.45% 0.68% 0.78% 

5: Penetration rate apply to productivity analysis 

 

penetration rates vary within different income intervals.  The target group 

and income segments may response differently to each project.  This result point

understand what different households are looking for, we will over 

using the penetration rate approach.  

er, the higher the income is.  Up to 1100-1299 

As discussed in figure 3, we 

apply penetration rate from Gåshaga 

a sensitivity analysis will be made using a base, optimistic, and 

Since these penetration 

we have to choose a penetration rate that reflects strength or 

For example can a residential project within 

on to a city center, a more scenic sea view which would 

ricing will affect the demand of residential 

1100-1299 1600 

Grand 

Total 

0.57% 0.70% 0.72% 

0.74% 0.91% 0.94% 

0.40% 0.49% 0.50% 

within different income intervals.  The target group 

.  This result points out that if we 

over or under estimate the 
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Figure 6: Relationship between the business cycle and the real estate cycle 

Source: Market Analysis for Real Estate 

 

Figure 6 shows the relationship between the business cycle and the real estate cycle.  The 

economy moves through different stages in the business cycle, which can be divided into four 

stages as expansion, slowdown, contraction and slow contraction.  During an economic 

expansion, the demand for basic goods and services is increased resulting in an expansion of 

employment.  Conversely, during an economic contraction the employment declines. Since the 

major demand comes from the changes in population, employment, redevelopment growth and 

relocation growth, we need to understand the business cycle in order to predict changes in the 

real estate cycle.  In the short-term perspective, the real estate cycle is affected by availability of 

financial factors such as level of interest rate.  In the long-term perspective, the real estate cycle 

is affected by the general economy such as long-term interest rate, change in income, taxes, 

governmental subsidies, structural changes in the industry, change in the local labor market and 

by migration of people. 

 

Congregation Lidingö municipality 

Age 2000 2001 2002 2003 2004 2005 2006 Grand Total 

-24 13 4 2 7 5 5 22 58 

25-34 574 623 585 537 558 557 625 4059 

35-44 1914 1987 1991 2076 2176 2395 2566 15105 

45-54 2175 2235 2177 2201 2230 2367 2594 15979 

55-64 1848 2022 2022 2115 2196 2324 2491 15018 

65-74 839 885 908 933 1017 1107 1290 6979 

75-   598 647 642 650 734 909 1064 5244 

Grand Total 7961 8403 8327 8519 8916 9664 10652 62442 

Actual units sold 133 39 23 9 46 59 40 349 

Penetration rate  1.67% 0.46% 0.28% 0.11% 0.52% 0.61% 0.38% 0.57% 

GDP 4.45% 1.26% 2.48% 2.34% 4.23% 3.16% 4.30% 

 

Figure 7: Penetration rate apply to actual number of sale from 2000-2006 

 

In figure 7, average penetration rates were adjusted by the actual number of sales in Gåshaga 

Pirar from 2000-2006 compared to Gross Domestic Product index (GDP) from 2000-2006.  All 
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income groups were included except 0-299 TSEK level because we cannot examine this income 

range. 

 
Figure 8: Penetration rate compare to GDP from 2000-2006 

 

 

Figure 8 shows relationship between penetration rates compared to GDP in which penetration 

rate is affected by GDP.   During year 2000-2001, GDP decreased significantly, whereas 

penetration rate showed a similar effect.  However, GDP increased in year 2002 while the 

penetration rate did not show any increase until year 2004.  This indicates that time lag from start 

to completion project which increases the market risk compare to others types of industries.  This 

might be one serious mistake that analysts forget to adjust their forecasts to a scenario when 

demand is affected by the macro economy.  By given the facts as outlined in this case, the market 

analyst who failed to account for change in the business cycle and productivity analysis into the 

model would seriously overestimate the actual absorption rate. 
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4. Findings 
 

There are several problems found after reviewing the existing models associated to penetration 

models.  Firstly, to estimate the number of actual competitive units is complicated and 

subjective.  A penetration rate can be misleading by inappropriate occupancy level setting.  

Secondly, a competitive amenity index is not included in these model compared to the model by 

Sivitanidou.  It probably creates uncertainty in forecasting a fair penetration rate.  Nevertheless, 

the proposed model derived by Brecht can be used to check the gap of market penetration rate by 

comparing to penetration rate in the proposed model.  The result will provide the information 

about project’s units which can be added to the market area. 

 

According to this case study, there is the clear indication that changes in the macro economy 

effect the real estate cycle.  In short-run, the macro economy will increase the market risk for 

time lag from start to the completion of a project.  Second, the lowest income range has the 

highest number of unit sold.  It is possibly because they got other sources of funding to buy a 

new apartment.  By this mean, the analysis has to be done carefully with the appropriate choices 

of income range.  This can also decrease uncertainty in the demand estimation as well.  Third, 

even though the result from a productivity analysis makes changes within different income 

intervals, the developers still have to be careful while choosing amenities to their project 

according to their target group because this can lead to overestimate and under estimate in 

penetration rate.  If the developer can reduce these uncertainties then they would be at least won 

in the market by receiving the precise penetration rate.  
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5. Conclusions 

 

Since Real Estate Market Analysis model plays an important role in the markets then ever 

before, an accurate estimate of a penetration rate is required.  Existing penetration models may 

ignore the specific characteristic of each project and time lags in the business cycle can lead to 

possible changes of future supply and demand for the entire market.  The proposed models in 

this paper provide more explainable techniques that allows the market commentators to be able 

to estimate penetration rate more precisely which includes the impact of business cycle and 

property characteristic of competitors. This paper indicate that a penetration rate that is used 

without considering changes in the macro economy will lead to biased and mistakes in 

estimating potential demand.  The impact of a small and large sized residential development 

should begin to explore for further research. 
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7. Appendixes 
 

Table 1: Moving pattern to Gåshaga 2000-2006 

Year Development  From congregation Disposable income Age 
2000 Skanska GP Lidingö municipality a 0-299 tsek - 24 
2000 Skanska GP Lidingö municipality a 0-299 tsek 3 5-44 
2000 Skanska GP Lidingö municipality a 0-299 tsek 4 5-54 
2000 Skanska GP Lidingö municipality a 0-299 tsek 5 5-64 
2000 Skanska GP Lidingö municipality a 0-299 tsek 6 5-74 
2000 Skanska GP Lidingö municipality a 0-299 tsek 7 5-   
2000 Skanska GP Lidingö municipality f 1100-1299 ts ek 65-74 
2000 Skanska GP Lidingö municipality h 1600- tkr 45 -54 
2000 Skanska GP Lidingö municipality h 1600- tkr 75 -   
2000 Skanska GP Lidingö municipality b 300-499 tsek  25-34 
2000 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2000 Skanska GP Lidingö municipality b 300-499 tsek  45-54 
2000 Skanska GP Lidingö municipality b 300-499 tsek  55-64 
2000 Skanska GP Lidingö municipality b 300-499 tsek  65-74 
2000 Skanska GP Lidingö municipality b 300-499 tsek  75-   
2000 Skanska GP Lidingö municipality c 500-699 tsek  45-54 
2000 Skanska GP Lidingö municipality c 500-699 tsek  55-64 
2000 Skanska GP Lidingö municipality c 500-699 tsek  65-74 
2000 Skanska GP Lidingö municipality d 700-899 tsek  45-54 
2000 Skanska GP Lidingö municipality d 700-899 tsek  55-64 
2000 Skanska GP Lidingö municipality d 700-899 tsek  65-74 
2000 Skanska GP Lidingö municipality d 700-899 tsek  75-   
2000 Skanska GP Lidingö municipality e 900-1099 tse k 55-64 
2000 Skanska GP Lidingö municipality e 900-1099 tse k 65-74 
2000 Skanska GP Lidingö municipality a 0-299 tsek 3 5-44 
2000 Skanska GP Lidingö municipality a 0-299 tsek 4 5-54 
2000 Skanska GP Lidingö municipality a 0-299 tsek 5 5-64 
2000 Skanska GP Lidingö municipality b 300-499 tsek  25-34 
2000 Skanska GP Lidingö municipality b 300-499 tsek  55-64 
2000 Skanska GP Lidingö municipality c 500-699 tsek  55-64 
2000 Skanska GP Lidingö municipality d 700-899 tsek  35-44 
2000 Skanska GP Lidingö municipality d 700-899 tsek  45-54 
2000 Skanska GP Lidingö municipality a 0-299 tsek 3 5-44 
2000 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2000 Skanska GP Lidingö municipality c 500-699 tsek  35-44 
2000 Skanska GP Lidingö municipality d 700-899 tsek  45-54 
2000 Skanska GP Lidingö municipality e 900-1099 tse k 45-54 
2000 Skanska GS Lidingö municipality h 1600- tkr 45 -54 
2000 Skanska GS Lidingö municipality c 500-699 tsek  35-44 
2000 Skanska GS Lidingö municipality f 1100-1299 ts ek 45-54 
2000 Skanska GS Lidingö municipality b 300-499 tsek  45-54 
2000 Skanska GS Lidingö municipality c 500-699 tsek  35-44 
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2000 Skanska GS Lidingö municipality c 500-699 tsek  45-54 
2001 NCC Lidingö municipality a 0-299 tsek -24 
2001 NCC Lidingö municipality d 700-899 tsek 65-74 
2001 NCC Lidingö municipality h 1600- tkr 55-64 
2001 NCC Lidingö municipality f 1100-1299 tsek 45-5 4 
2001 Skanska GP Lidingö municipality a 0-299 tsek 2 5-34 
2001 Skanska GP Lidingö municipality a 0-299 tsek 3 5-44 
2001 Skanska GP Lidingö municipality a 0-299 tsek 5 5-64 
2001 Skanska GP Lidingö municipality f 1100-1299 ts ek 75-   
2001 Skanska GP Lidingö municipality g 1300-1599 ts ek 65-74 
2001 Skanska GP Lidingö municipality h 1600- tkr 75 -   
2001 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2001 Skanska GP Lidingö municipality b 300-499 tsek  45-54 
2001 Skanska GP Lidingö municipality b 300-499 tsek  55-64 
2001 Skanska GP Lidingö municipality b 300-499 tsek  65-74 
2001 Skanska GP Lidingö municipality b 300-499 tsek  75-   
2001 Skanska GP Lidingö municipality c 500-699 tsek  -24 
2001 Skanska GP Lidingö municipality c 500-699 tsek  55-64 
2001 Skanska GP Lidingö municipality c 500-699 tsek  65-74 
2001 Skanska GP Lidingö municipality c 500-699 tsek  75-   
2001 Skanska GP Lidingö municipality d 700-899 tsek  35-44 
2001 Skanska GP Lidingö municipality d 700-899 tsek  55-64 
2001 Skanska GP Lidingö municipality a 0-299 tsek 4 5-54 
2001 Skanska GP Lidingö municipality h 1600- tkr 55 -64 
2001 Skanska GP Lidingö municipality b 300-499 tsek  45-54 
2001 Skanska GP Lidingö municipality b 300-499 tsek  55-64 
2001 Skanska GP Lidingö municipality c 500-699 tsek  25-34 
2001 Skanska GP Lidingö municipality c 500-699 tsek  45-54 
2001 Skanska GP Lidingö municipality e 900-1099 tse k 65-74 
2001 Skanska GP Lidingö municipality a 0-299 tsek 4 5-54 
2001 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2001 Skanska GP Lidingö municipality b 300-499 tsek  45-54 
2001 Skanska GP Lidingö municipality c 500-699 tsek  45-54 
2001 Skanska GP Lidingö municipality d 700-899 tsek  45-54 
2001 Skanska GS Lidingö municipality e 900-1099 tse k 55-64 
2002 NCC Lidingö municipality h 1600- tkr 45-54 
2002 NCC Lidingö municipality h 1600- tkr 45-54 
2002 NCC Lidingö municipality c 500-699 tsek 45-54 
2002 Skanska GP Lidingö municipality a 0-299 tsek - 24 
2002 Skanska GP Lidingö municipality a 0-299 tsek 2 5-34 
2002 Skanska GP Lidingö municipality a 0-299 tsek 4 5-54 
2002 Skanska GP Lidingö municipality a 0-299 tsek 5 5-64 
2002 Skanska GP Lidingö municipality a 0-299 tsek 6 5-74 
2002 Skanska GP Lidingö municipality a 0-299 tsek 7 5-   
2002 Skanska GP Lidingö municipality f 1100-1299 ts ek 65-74 
2002 Skanska GP Lidingö municipality b 300-499 tsek  25-34 
2002 Skanska GP Lidingö municipality c 500-699 tsek  75-   
2002 Skanska GP Lidingö municipality d 700-899 tsek  55-64 
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2002 Skanska GP Lidingö municipality g 1300-1599 ts ek 45-54 
2002 Skanska GP Lidingö municipality c 500-699 tsek  55-64 
2002 Skanska GP Lidingö municipality a 0-299 tsek 3 5-44 
2002 Skanska GP Lidingö municipality c 500-699 tsek  55-64 
2002 Skanska GS Lidingö municipality c 500-699 tsek  25-34 
2002 Skanska GS Lidingö municipality c 500-699 tsek  35-44 
2002 Skanska GS Lidingö municipality h 1600- tkr 45 -54 
2002 Skanska GS Lidingö municipality e 900-1099 tse k 45-54 
2003 Skanska GP Lidingö municipality a 0-299 tsek - 24 
2003 Skanska GP Lidingö municipality a 0-299 tsek 2 5-34 
2003 Skanska GP Lidingö municipality a 0-299 tsek 3 5-44 
2003 Skanska GP Lidingö municipality a 0-299 tsek 4 5-54 
2003 Skanska GP Lidingö municipality a 0-299 tsek 5 5-64 
2003 Skanska GP Lidingö municipality g 1300-1599 ts ek 45-54 
2003 Skanska GP Lidingö municipality g 1300-1599 ts ek 65-74 
2003 Skanska GP Lidingö municipality h 1600- tkr 55 -64 
2003 Skanska GP Lidingö municipality b 300-499 tsek  25-34 
2003 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2003 Skanska GP Lidingö municipality b 300-499 tsek  45-54 
2003 Skanska GP Lidingö municipality b 300-499 tsek  55-64 
2003 Skanska GP Lidingö municipality c 500-699 tsek  45-54 
2003 Skanska GP Lidingö municipality c 500-699 tsek  65-74 
2003 Skanska GP Lidingö municipality c 500-699 tsek  75-   
2003 Skanska GP Lidingö municipality d 700-899 tsek  35-44 
2003 Skanska GP Lidingö municipality d 700-899 tsek  55-64 
2003 Skanska GP Lidingö municipality a 0-299 tsek 5 5-64 
2003 Skanska GP Lidingö municipality h 1600- tkr 55 -64 
2003 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2003 Skanska GP Lidingö municipality c 500-699 tsek  25-34 
2003 Skanska GP Lidingö municipality c 500-699 tsek  45-54 
2003 Skanska GP Lidingö municipality c 500-699 tsek  55-64 
2003 Skanska GP Lidingö municipality a 0-299 tsek 3 5-44 
2003 Skanska GP Lidingö municipality f 1100-1299 ts ek 45-54 
2003 Skanska GP Lidingö municipality h 1600- tkr 45 -54 
2003 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2003 Skanska GP Lidingö municipality b 300-499 tsek  45-54 
2003 Skanska GP Lidingö municipality d 700-899 tsek  35-44 
2003 Skanska GP Lidingö municipality d 700-899 tsek  45-54 
2003 Skanska GP Lidingö municipality d 700-899 tsek  55-64 
2003 Skanska GP Lidingö municipality e 900-1099 tse k 25-34 
2003 Skanska GS Lidingö municipality a 0-299 tsek 4 5-54 
2004 NCC Lidingö municipality h 1600- tkr 55-64 
2004 NCC Lidingö municipality d 700-899 tsek 55-64 
2004 NCC Lidingö municipality c 500-699 tsek 35-44 
2004 NCC Lidingö municipality a 0-299 tsek 45-54 
2004 NCC Lidingö municipality e 900-1099 tsek 45-54  
2004 Skanska GP Lidingö municipality a 0-299 tsek - 24 
2004 Skanska GP Lidingö municipality a 0-299 tsek 4 5-54 
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2004 Skanska GP Lidingö municipality a 0-299 tsek 7 5-   
2004 Skanska GP Lidingö municipality f 1100-1299 ts ek 55-64 
2004 Skanska GP Lidingö municipality f 1100-1299 ts ek 65-74 
2004 Skanska GP Lidingö municipality h 1600- tkr 55 -64 
2004 Skanska GP Lidingö municipality h 1600- tkr 65 -74 
2004 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2004 Skanska GP Lidingö municipality b 300-499 tsek  45-54 
2004 Skanska GP Lidingö municipality b 300-499 tsek  55-64 
2004 Skanska GP Lidingö municipality b 300-499 tsek  65-74 
2004 Skanska GP Lidingö municipality c 500-699 tsek  55-64 
2004 Skanska GP Lidingö municipality d 700-899 tsek  45-54 
2004 Skanska GP Lidingö municipality d 700-899 tsek  65-74 
2004 Skanska GP Lidingö municipality e 900-1099 tse k 55-64 
2004 Skanska GP Lidingö municipality e 900-1099 tse k 65-74 
2004 Skanska GP Lidingö municipality a 0-299 tsek 3 5-44 
2004 Skanska GP Lidingö municipality a 0-299 tsek 5 5-64 
2004 Skanska GP Lidingö municipality g 1300-1599 ts ek 45-54 
2004 Skanska GP Lidingö municipality b 300-499 tsek  65-74 
2004 Skanska GP Lidingö municipality a 0-299 tsek 3 5-44 
2004 Skanska GP Lidingö municipality g 1300-1599 ts ek 55-64 
2004 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2004 Skanska GP Lidingö municipality c 500-699 tsek  35-44 
2004 Skanska GP Lidingö municipality d 700-899 tsek  35-44 
2004 Skanska GS Lidingö municipality b 300-499 tsek  25-34 
2004 Skanska GS Lidingö municipality c 500-699 tsek  35-44 
2004 Skanska GS Lidingö municipality f 1100-1299 ts ek 35-44 
2004 Skanska GS Lidingö municipality c 500-699 tsek  25-34 
2004 Skanska GS Lidingö municipality c 500-699 tsek  35-44 
2004 Skanska GS Lidingö municipality e 900-1099 tse k 45-54 
2005 NCC Lidingö municipality d 700-899 tsek 65-74 
2005 NCC Lidingö municipality e 900-1099 tsek 35-44  
2005 NCC Lidingö municipality d 700-899 tsek 55-64 
2005 NCC Lidingö municipality f 1100-1299 tsek 45-5 4 
2005 NCC Lidingö municipality h 1600- tkr 45-54 
2005 NCC Lidingö municipality c 500-699 tsek 45-54 
2005 NCC Lidingö municipality c 500-699 tsek 55-64 
2005 Skanska GP Lidingö municipality a 0-299 tsek - 24 
2005 Skanska GP Lidingö municipality a 0-299 tsek 2 5-34 
2005 Skanska GP Lidingö municipality a 0-299 tsek 4 5-54 
2005 Skanska GP Lidingö municipality f 1100-1299 ts ek 65-74 
2005 Skanska GP Lidingö municipality h 1600- tkr 65 -74 
2005 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2005 Skanska GP Lidingö municipality c 500-699 tsek  55-64 
2005 Skanska GP Lidingö municipality c 500-699 tsek  75-   
2005 Skanska GP Lidingö municipality d 700-899 tsek  25-34 
2005 Skanska GP Lidingö municipality e 900-1099 tse k 55-64 
2005 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2005 Skanska GP Lidingö municipality d 700-899 tsek  35-44 



32 

 

2005 Skanska GP Lidingö municipality e 900-1099 tse k 45-54 
2005 Skanska GP Lidingö municipality a 0-299 tsek 3 5-44 
2005 Skanska GP Lidingö municipality b 300-499 tsek  55-64 
2005 Skanska GP Lidingö municipality c 500-699 tsek  35-44 
2005 Skanska GP Lidingö municipality d 700-899 tsek  35-44 
2005 Skanska GP Lidingö municipality e 900-1099 tse k 45-54 
2005 Skanska GS Lidingö municipality a 0-299 tsek 3 5-44 
2005 Skanska GS Lidingö municipality h 1600- tkr 45 -54 
2005 Skanska GS Lidingö municipality b 300-499 tsek  65-74 
2005 Skanska GS Lidingö municipality b 300-499 tsek  35-44 
2005 Skanska GS Lidingö municipality c 500-699 tsek  25-34 
2006 NCC Lidingö municipality a 0-299 tsek 25-34 
2006 NCC Lidingö municipality e 900-1099 tsek 55-64  
2006 NCC Lidingö municipality h 1600- tkr 45-54 
2006 NCC Lidingö municipality f 1100-1299 tsek 45-5 4 
2006 Skanska GP Lidingö municipality a 0-299 tsek - 24 
2006 Skanska GP Lidingö municipality a 0-299 tsek 2 5-34 
2006 Skanska GP Lidingö municipality a 0-299 tsek 4 5-54 
2006 Skanska GP Lidingö municipality a 0-299 tsek 5 5-64 
2006 Skanska GP Lidingö municipality a 0-299 tsek 6 5-74 
2006 Skanska GP Lidingö municipality f 1100-1299 ts ek 35-44 
2006 Skanska GP Lidingö municipality g 1300-1599 ts ek 55-64 
2006 Skanska GP Lidingö municipality g 1300-1599 ts ek 75-   
2006 Skanska GP Lidingö municipality h 1600- tkr 65 -74 
2006 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2006 Skanska GP Lidingö municipality b 300-499 tsek  45-54 
2006 Skanska GP Lidingö municipality b 300-499 tsek  65-74 
2006 Skanska GP Lidingö municipality b 300-499 tsek  75-   
2006 Skanska GP Lidingö municipality c 500-699 tsek  35-44 
2006 Skanska GP Lidingö municipality c 500-699 tsek  55-64 
2006 Skanska GP Lidingö municipality c 500-699 tsek  65-74 
2006 Skanska GP Lidingö municipality c 500-699 tsek  75-   
2006 Skanska GP Lidingö municipality d 700-899 tsek  45-54 
2006 Skanska GP Lidingö municipality d 700-899 tsek  55-64 
2006 Skanska GP Lidingö municipality e 900-1099 tse k 45-54 
2006 Skanska GP Lidingö municipality e 900-1099 tse k 55-64 
2006 Skanska GP Lidingö municipality e 900-1099 tse k 65-74 
2006 Skanska GP Lidingö municipality g 1300-1599 ts ek 55-64 
2006 Skanska GP Lidingö municipality h 1600- tkr 45 -54 
2006 Skanska GP Lidingö municipality h 1600- tkr 55 -64 
2006 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
2006 Skanska GP Lidingö municipality b 300-499 tsek  45-54 
2006 Skanska GP Lidingö municipality c 500-699 tsek  45-54 
2006 Skanska GP Lidingö municipality e 900-1099 tse k 55-64 
2006 Skanska GP Lidingö municipality f 1100-1299 ts ek 55-64 
2006 Skanska GP Lidingö municipality h 1600- tkr 45 -54 
2006 Skanska GP Lidingö municipality b 300-499 tsek  25-34 
2006 Skanska GP Lidingö municipality b 300-499 tsek  35-44 
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2006 Skanska GP Lidingö municipality c 500-699 tsek  35-44 
2006 Skanska GP Lidingö municipality e 900-1099 tse k 35-44 
2006 Skanska GS Lidingö municipality f 1100-1299 ts ek 45-54 
2006 Skanska GS Lidingö municipality h 1600- tkr 35 -44 
2006 Skanska GS Lidingö municipality c 500-699 tsek  35-44 
2006 Skanska GS Lidingö municipality c 500-699 tsek  45-54 
2006 Skanska GS Lidingö municipality e 900-1099 tse k 35-44 

 

 


