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Abstract 

Seeing as how cities nowadays have to face many challenges (such as: urban traffic management, 
revitalization, and adaptation to climate change.), different kinds of urban policies and actions are 
undertaken. Many of these actions result in changes that influence real estate, mostly by improving 
the conditions of public services. However, implementation of such urban policies is connected with 
significant costs that have to be covered by public funds. Therefore, the question arises how we can 
analyze the assumed benefits from the increase of real estate value? Which tool could allow 
stakeholders to search for potential added value? 

The aim of this paper is to present the methodological approach to improving the communication 
between stakeholders for the visualization of relations between public actions and potential benefits. 
The analyses cover benefits that can occur both in public and private budgets. The focal point of this 
paper is the presentation of causal loop diagrams as a tool that could be incorporated for public value 
identification on specific investments. The application of the suggested approach is visualized on two 
examples of urban redevelopment activities. Causal loop diagrams are prepared for the construction 
of a metro system and implementation of a water retention facility. The results show that both types of 
urban redevelopment actions have an impact on the creation of value, which can be observed both in 
public and private benefits. However, not all kinds of activities impact an increase in the market value 
of real estate and can be measured as incomes in budgets. 
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1. Introduction 

Human development leads to new solutions, technologies and standards, but at the same time, we 
have to face new challenges in a more complex world. Constantly growing urbanized areas require 
new solutions in urban traffic management, both to transport their citizens (LETNIK et al. 2018), and to 
monitor urban transportation systems (KAMIŃSKA 2003). Social segregation between different districts 
of cities (FORYŚ, PUTEK-SZELAG 2017; ŚWIĄDER et al. 2016) influences the need for revitalization projects 
(KOSTOV et al. 2017) and social inclusion of vulnerable groups (SZEWRAŃSKI et al. 2018a; VAN HOOF, 
KAZAK 2018). Climate change threats require urban adaptation policies and plans (KIEŁKOWSKA et al. 
2016), among others in the field of renewable energy (WOHLGEMUTH, WOJTKOWSKA-ŁODEJ 2003; 
BOERENFIJN et al. 2018; BAZAN-KRZYWOSZAŃSKA et al. 2018), pluvial flood management (SZEWRAŃSKI 

ET AL. 2018b), and the thermal comfort of citizens (VAN HOOF et al. 2017; KAZAK 2018). Many of those 
actions result in changes that influence real estates, mostly by improving the conditions of public 
services, but also by creating more comfortable conditions for the everyday activities of citizens 
(KUKULSKA-KOZIEŁ et al. 2019). In this way public authorities have an impact on the process of value 
creation (VARGO et al. 2008). 

However, the implementation of urban redevelopment policies go along with significant costs. The 
construction of a new means of public transportation, and implementation revitalization projects or 
green infrastructure constitute significant expenses, even in the case of wealthy cities. Local 
authorities decide to invest public funds in order to improve the quality of life for their citizens 
(PRZYBYŁA et al. 2014). Based on classical economic valuation (BIEDA 2018) as well as the non-economic 
valuation approach, many techniques and methods are known worldwide to assess newly created 
value, and applied in practice (CHRISTIE et al. 2008). Some urban policies noticeably increase the value 
of real estates and can support expensive urban transformation decisions (D’ACCI 2018). Such a case 
could be, for instance, metro investment and its effect on the housing market (TROJANEK, GLUSZAK 
2018). However, not all real estate features influence final economic value. Some aspects of real estate 
are not taken into account by potential buyers, and, therefore, are not reflected in the market value. 
Market value is a crucial element as economic systems in many countries are based on it 
(MANZHYNSKI et al. 2018). This is why some decisions on real estate redevelopment actions do not 
guarantee an economic mechanism which would result in financial returns to public budgets, like 
higher taxes from increasing real estate market value (HEŁDAK et al. 2015), caused by the 
implementation of an urban redevelopment policy. Therefore, this paper deals with the issue of 
identifying hidden public value. The aim of the work is to present the methodological approach to 
improving the communication between stakeholders for visualization of relations between public 
actions and potential benefits. It would support decision-makers in determining: who really benefits 
from the implementation of these redevelopment policies, whether this is the public or private sector, 
and finally, which aspects of real estate management can be influenced by redevelopment activities. 

2. Methodological approach for hidden value identification 

Studies on public value are an exploration of how public organizations are operationalizing the 
principles of public value. They focus on the role of public engagement and amplify the idea that 
public services are different from private competitive markets (YOTAWUT 2018). Public values are 
being incorporated into evaluation criteria in the management process (HARMAN, AZZAM 2018). The 
creation of public value can be driven by many elements. One of the main drivers controlled by public 
authorities are public procurements, which are assumed to influence more than 10% of the global 
Gross Domestic Product. They can be distinguished into goods and services contracts and public 
works contracts (MUÑOZ-GARCIA, VILA 2018). Especially the second group of contracts may constitute 
an important factor in the case of the value creation of real estates. As suggested by FOTINO and others 
(2018), a suitable approach to co-creating value in the context of urban public policy is a group of 
system approaches which allow for the description of a wider context of elements that are not 
recurrent in every case. The method used by ROBIN (2018) allowed for the identification of central 
actors of the redevelopment process in case of King’s Cross Central in London (UK). For that purpose, 
she used network analysis, which clearly presents the linkages between key elements. However, a 
limitation of this approach is the lack of information on the influence of one element on another. 
Therefore, the result does not express the direction of interactions, which does not allow for the 
definition of the whole process of urban redevelopment.  
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In order to identify the hidden value of real estate improvements caused by redevelopment 
policies, the causal loop diagram analysis was adopted in this paper. The concept of a causal loop 
diagram is based on the cause effect chain. As DOBRUSSKIN (2016) stated “the  general  purpose  of  cause  
effect  chain  analysis  and  similar  tools  is  to  investigate  the  underlying  causes  and  their  
interdependencies  for  an  observed  effect  and  to  visualize  the  result in a graphic way”. The cause effect 
chain is helpful in identifying not only the direct impact of the analyzed action, but, like in the domino 
effect, it highlights possible implications for further effects of undertaken actions. Some of these effects 
might be observed with a delay in time, and it is therefore crucial to link them with real causes 
(BECKER et al. 2017). Hence, such methodology allows for the monitoring of interactions that can be 
observed on the real estate market, where actions and results might be separated in time. The 
formalized procedure of the use of cause effect chains is reflected in the causal loop diagram 
approach. 

A causal diagram, in its basic form, is an oriented graph. Each arrow represents the cause-effect 
interaction between analyzed variables. Every link has a polarity, which denotes the type of influence 
(positive or negative). A plus with an arrowhead means that both variables change in the same 
direction – the increase in the cause increases the effect. A minus in the arrowhead means that the 
direction of change is opposite – the increase in the cause reduces the effect. The use of signs in a 
relation is useful to propose a dynamic hypothesis that will guide the construction of some scenarios. 
When a causal diagram is closed, the diagram presents a causal loop, which could be positive 
(feedback) and negative (balancing) (DELGADO-MACIEL et al. 2018). According to this approach, basic 
graphical elements can be distinguished in a causal loop diagram. 

It is important to highlight that not all elements included in the causal loop diagrams have to be 
monitored in the case of similar real estate investments in other areas. However, diagrams present 
possible implications that can be observed, also depending on the occurrence of external forces, e.g. 
benefits from flood protection investments can be observed once extremal weather conditions arise in 
the analyzed area. The use of causal loop diagrams is a common method to visualize the analyzed 
issue to different groups of stakeholders. Due to its low complexity, this method is also used in 
workshops in developing countries, where the expected education level might be lower (INAM et al.  
2015). It improves the clear communication of the obtained results, which might be very helpful for 
incorporating public value identification in analyses carried out by specialists from other domains. 
Therefore, the main objective of the paper is the application of the suggested method which might be 
helpful for implementing tools of public value creation in countries that have no experience in this 
area. Studies in this field are currently being undertaken within the COST Action 17125 Public Value 
Capture of Increasing Property Values. 

The causal loop diagram approach was used during the focus group study. There were six 
participants within the focus group, all of whom are connected with the real estate domain. Two of 
them are responsible for real estate management and four of them work in real estate development 
projects in their professional life. All members of the focus group have at least three years’ experience 
in these domains. During the focus group meeting, participants shared their ideas about possible 
implications of two kinds of urban redevelopment actions: the development of a metro system and 
implementation of a water retention facility. The focus group meeting lasted 45 minutes, and 
approximately 20 minutes were spent on each analyzed case.  

3. Results 

The causal loop diagram method was applied on two examples of urban redevelopment policies 
which impact changes in real estates. The following subsections present the case of metro system 
construction and the case of water retention facilities development. 

3.1. Example of metro system 

One well-known urban redevelopment project is the construction of a metro system. The biggest of 
cities have to deal with the issue of the high density of citizens, which leads to problems with 
transportation. In order to solve the problem of traffic congestion on the road networks, one of the 
possibilities is the development of alternative modes of rapid public transport, offering an alternative 
to private transport solutions. Therefore, many of the biggest cities in the developed countries invest 
significant funds in the development of metro systems. 
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Based on the system analysis, the causal loop diagram was prepared for metro system 
development (Figure 1). The study shows that metro system development can influence incomes for 
both private and public budgets. However, it is important to highlight that one of the causal relations 
defined in the diagram depends directly on the taxation legislation. The increase in the value of real 
estate may influence an increase in the real estate tax when such a mechanism is applied in law. 
Therefore, this element is additionally represented on the diagram by question mark. 

 

 

Fig. 1. Causal loop diagram for metro system development. Source: developed by participants of the 
focus group. 

 
Fig. 2. Causal loop diagram for water retention facility implementation. Source: developed by 

participants of the focus group. 
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3.2. Example of water retention facilities 

The second analyzed urban redevelopment action was the construction of water retention facilities. 
Current climate changes result in more frequent extreme weather conditions. In addition to thermal 
stress caused by heatwaves, one of the major challenges is the new structure of rainfalls. Naval storms 
that can be observed worldwide result in precipitation that exceeds the abilities of sewage systems, 
which ultimately cause pluvial floods. In order to overcome socio-environmental problems caused by 
such floods, public authorities in cities try to diversify the rainwater sewage system and develop 
alternative solutions for purposes of water retention. These can include both, typically artificial 
constructions like the Dutch example of water squares (FRANCESCH-HUIDOBRO et al. 2017), or Polish 
nature-based solutions like wetlands systems (OBARSKA-PEMPKOWIAK et al. 2011). 

The causal loop diagram for water retention facility implementation shows (Figure 2) that this type 
of urban redevelopment activity does not guarantee direct income to private or public budgets. 
However, there is an impact on the limitation of costs that have to be covered by both private and 
public budgets. Therefore, the implementation of such a facility does not influence direct benefits that 
can be observed by the owners. However, those investments indirectly support budgets, even if such 
income cannot be registered as a direct income. 

4. Discussion and conclusions 

The results of the causal loop diagrams present benefits of urban redevelopment policies in a clear 
way, which intuitively shows the possible implications of real estate situation and the economic 
conditions of the owners of real estates. Depending on the participants of the focus group, different 
implications might be highlighted based on the stakeholders’ experiences and points of interests. In 
current research, the participants were specialists from the field of real estate management and real 
estate development projects. The requirement of at least three years of experience in these professions 
influenced their cause-effect way of thinking and allowed ideas on potential implications of the 
analyzed urban redevelopment investments to be collected. Both cases, which are described in the 
paper, result in benefits for both private as well as public budgets. Direct public benefits, identified in 
the metro system development, are connected with the increase in taxes from real estate rental, taxes 
and fees from real estate sales transactions and property taxes. As mentioned in the results, some of 
those benefits are strongly related to legislation, depending on whether public budget incomes are 
based on market value. In the case of private benefits, direct incomes can be observed in cases when 
real estate is an investment. The income can come from a higher real estate renting price or selling 
price. In cases when real estate is not an investment but residence, more favorable conditions will 
influence the quality of life of the owner. In the case of the implementation of a water retention 
facility, the main benefits that were identified in the study are connected with the limitation of costs. 
These costs can be connected with regular maintenance costs, such as the costs of watering urban and 
front yard greenery, the costs of sewage system operation, or the limitations of sewage system 
enlargement, both for urbanized areas as well as new areas predesigned for highly developed 
purposes. Additionally, such facilities can also influence irregular events, such as real estate damages 
caused by flooding, which influence the costs of repairs of real estate. Due to such irregularity, it is 
difficult to precisely measure their impact on the economic conditions of private and public budgets. 
The existence of water retention facilities might influence market value, depending on how it is 
viewed by potential buyers. Therefore, it is an optional factor of the valuation process. If pluvial 
floods are a problematic issue in a specific location and people consider existing water retention 
facilities to be an important factor, such an element might also have a direct impact on public and 
private budgets (KROPP 2015). In cases when these facilities are connected with the enlargement of 
urban greenery, the improved esthetics might positively influence the prestige of neighborhoods and, 
therefore, have an impact on public budget incomes. All in all, both types of analyzed actions have an 
impact on private and public budgets and, by their positive influence, they can constitute a financial 
support for future urban redevelopment policies. Besides the impact on budgets, it is important that 
participants highlighted that, in both cases, the urban redevelopment policies influence the 
satisfaction of citizens by improving the quality of life. It was stated during a focus group meeting by 
its participants that, even if the impact on the economic factors is not that direct and they do not see 
the reason to connect it with public budget, it might also influence the improvement of the city brand 
and create positive socio-economic conditions (ZASINA 2018). 
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The findings of the research are coherent with other studies proving that infrastructure 
investments influence both public and private values (HENDRICKS et al. 2017). As discussed above, not 
all investments have a direct impact which is possible to quantify. Quite well measured is the impact 
of metro systems worldwide. A case study in Tianjin (China) shows that prices of properties within a 
distance of 1 km from metro stations increase by almost 10% (SUN et al. 2016). Higher real estate prices 
gradually decrease along with further distance from metro stations, which can be quantified. In 
Warsaw (Poland), an increase in the distance from the metro stations influences a decrease in housing 
prices by 3% per kilometer (TROJANEK, GLUSZAK 2018).  Studies show that the drop of real estate value 
is related to the accessibility to central business districts. In the case of Rome (Italy) this influence is 
reflected in a loss of 0.6% of total value per minute of journey, while in the case of Santander (Spain), it 
reaches as much as 1% per minute of journey (CORDERA et al. 2018).  The influence of the rapid public 
transport system also differs for other kinds of land uses. As an analysis carried out in/ Dubai (UAE) 
proved, an increase in value was recorded in the radius of 1 km for residential properties, while in the 
case of commercial properties, the radius was 1.5 km (MOHAMMAD et al. 2017). The construction of a 
metro system influences property prices even before the system is finished. In the case of Helsinki 
(Finland), a positive price premium that converges to around 4% in the case of proximity to new 
metro stations was recorded as early as five years before the metro became operational (HARJUNEN 
2018). In Santiago (Chile) the average apartment price rose by between 4.2% and 7.9% after 
construction was announced, and by between 3.1% and 5.5% after the location of the stations was 
specified (AGOSTINI, PALMUCCI 2008). However, a multivariable study in Seoul (Korea) proved that, 
even if proximity to the underground leads to increased property prices, factors such as the size of the 
unit, quality of the school district or proximity to high-status subcenters have higher impacts (BAE et 
al. 2003); real estate value is always a result of many factors. As GLUMAC and others (2019) proved, the 
proximity to transportation facilities can have a high correlation to other variables. Therefore, the 
concept of expecting an exact increase of market values based on a specific urban redevelopment 
activity is flawed. 

A review of the studies mentioned above shows that, even for such a well-known investment like a 
metro system, the diversity of cities and their local conditions do not allow for standardizing a single 
universal impact of the investment. As metro systems might play a different role in individual cases, 
the impact on market value is different as well. The example presented in Figure 1 shows the possible 
implications, without assessing the exact value. A significant example is the impact of real estate value 
on real estate tax. In each case, this depends on the taxation legislation system. Therefore, in the case 
of our study, causal loop diagrams present only possible implications, which should be verified in 
each case if the relation exists. However, it is important to highlight that, based on the group of 
participants, the obtained diagrams might differ. For instance, metro system development influencing 
migrations into more remote locations might be also be analyzed from the point of view of negative 
socio-economic phenomena (TANAŚ, TROJANEK 2014). Therefore, depending on the point of view of 
stakeholders, side effects can also be presented in this methodological approach. A similar situation 
may be observed in the case of water retention facilities. Depending on the local situation, the 
proximity to solutions meant to protect real estates from flooding might be perceived by potential 
buyers as a crucial element and thus have a significant impact on the market value. On the other hand, 
the fact that such infrastructure is not used frequently may prevent it from being reflected in market 
value. However, this fact should not be a reason not to implement such redevelopment actions, also 
taking into account the benefits that can be observed in public budgets.  

The proposed approach of hidden public value identification by the use of causal loop diagrams 
does not support decision makers in terms of quantitative analyses. It allows for understanding the 
way of thinking of stakeholders who are familiar with the analyzed processes. It is also important to 
highlight that the obtained results might be biased, based on the experiences of specific interest 
groups. Serving as such an example is, for instance, be the proximity to an airport. On the one hand, 
such proximity might be beneficial to industrial and commercial buildings seeing as how the 
economic activity of these objects might be connected with air traffic (BATÓG et al.  2019). However, on 
the other hand, the same airport might reduce the value of houses (TROJANEK 2014). Therefore, the 
selection of participants might influence the identified positive impacts as well as side effects. The use 
of this method is, however, useful in qualitative evaluation, which might help to avoid a situation 
where the existing implications of redevelopment actions are omitted. A better understanding of 
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potential benefits of urban redevelopment activities by the stakeholders boosts the decision-making 
processes in urban management and allows for the implementation of sustainable development in 
practice (MANZHYNSKI et al. 2016). The identification of a wider context of urban redevelopment 
policies may play a significant role in the intensification of public activities, resulting in changes in the 
urban structure (TREMBECKA, KWARTNIK-PRUC 2018). The findings concerning the use of causal loop 
diagrams may constitute a valuable input to a redevelopment planning support system, which has 
become more popular in the recent years (WANG et al. 2018) and, in that way, they can improve the 
quality of investment recommendations that are used in the decision making process in management 
(KOWALSKI 2018; KOWALSKI 2019). Hidden value identification could be assessed on a specific case 
study, for instance by using the hedonic urban land price index (GLUMAC et al. 2019). This tool can 
capture the value of large-scale urban development projects which effectuate an improvement in 
neighboring areas. The use of causal loop diagrams might also be useful for identifying possible 
implications of activities in urban space and developing tools for public value creation, where such  
kind of incremental value can be observed. 
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