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Summary

Cities are rapidly decarbonising in the face of climate change, necessitating a heating transition of
the residential built environment. As of 2019, about three-quarters of natural gas in the residential
sector is used for heating the home, with 92% of the dwellings being connected to the gas network.
Simultaneously, cities face increasing socio-spatial inequalities, among which concerns around energy
poverty. Given that access to clean, reliable and affordable energy touches many basic needs, it needs
to be ensured that nobody is left behind in the decarbonisation process.

This research seeks to uncover socio-spatial inequality in access to opportunities in the heating
transition. By shifting the focus from spatial goods to access to opportunities, we address the roots
of why people are vulnerable to being left behind in the decarbonisation process. We employ energy
justice, enriched with spatial and capability thinking, as conceptual framework. We use computational
modelling to uncover spatial disparities in access for The Hague. In a nutshell, this research uncovers
patterns of local vulnerability in access to opportunities in the heating transition (recognition justice),
evaluates how spatial patterns of vulnerability relate to the spatial distribution of well-being, adaptation
of clean energy technologies and future opportunities (distributive justice), and evaluates policies and
resources on effectiveness to alleviate spatial inequalities while decarbonising (procedural justice).
In the following sections, the conceptualisation, implementation and results of each energy justice
dimension are presented, followed by a concluding section.

Recognition justice

Recognition justice concerns whose needs should be recognised and prioritised, and where. We con-
ceptualise this as the recognition of local vulnerabilities in terms of personal and built environment
characteristics, that influence people’s freedom to participate in the heating transition. We implement
this by identifying socio-spatial vulnerability indicators, uncovering and understanding localised chal-
lenges, and developing an index of socio-spatial vulnerability.

Socio-spatial vulnerability indicators. The vulnerabilities of interest were determined by reasoning
for all data available on a small spatial scale, whether it could result in increased vulnerability or not.
Literature on vulnerability to energy poverty served as a basis for identifying vulnerability indicators,
adapted to the Dutch heating transition context. This resulted in the following subset of vulnerability
indicators: age groups (0 to 15 year-olds, 15-25 year-olds, 65 years and older), migration background
(EU and non-EU), household structure (single person and single parent), income (state benefit re-
cipients and low property valuation), home ownership structure (private renting, different owners and
function mix), energy (energy-inefficient properties and high gas usage), and dwelling type (monuments
and multiple units per building)

Localised challenges. The collected data on street-level, containing extensive information on so-
ciodemographics and the built environment, was aggregated into 426 localities using the max-p re-
gionalisation algorithm. Each locality is spatially coherent, contains 500-1277 dwellings, and has a
coherent data profile that is distinct from neighbouring localities. Multiple localities exist in administra-
tive boundaries, reflecting the diversity within administrative zones. For each locality, scorecards were
created that describe the socio-demographic and built environment characteristics, while highlighting
local vulnerabilities. This provides a single overview of what characteristics need to be recognised in
policy-making, to ensure inclusion in the decarbonisation process.

Level of socio-spatial vulnerability. Aggregating vulnerability indicators into a single index enables
an evaluation of the emerging pattern of socio-spatial vulnerability in access to opportunities in the
heating transition for the whole of The Hague. The spatial pattern largely overlaps with known socially
vulnerable areas, while bringing forward areas that receive less attention in relation to inequality in
opportunities. The pattern of access inequality is used to evaluate distributive and procedural justice.
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Distributive justice

Distributive justice is concerned with the fair allocation of well-being, spatial energy goods and future
opportunities through society and space. The distributive nature behind these factors is conceptualised
through societal factors, regarding public policies, social norms and power dynamics. For each factor,
the distribution through society is evaluated across the four quartiles of socio-spatial vulnerability, and
the distribution through space by comparing spatial patterns.

Distribution of well-being. The spatial patterns of lower well-being outcomes regarding energy
poverty, livability, socio-economic status and health, follow similar spatial patterns, overlapping with
The Hague Zuidwest, Schilderswijk and surroundings, and Laakkwartier. In our interpretation, these
distributive patterns of well-being are caused by structural dynamics that (re)produce patterns of in-
equality. We recognise that these places might be systematically disadvantaged, assuming that the
causes lie in the lack of local agency in power dynamics and the misrepresentation of local needs in
public policies. The pattern in lower well-being outcomes largely overlaps with higher vulnerability in
accessing opportunities in the heating transition. Therefore, we argue for creating policies that address
the structural drivers behind patterns of inequality, rather than distributing spatial energy goods.

Distribution of spatial energy goods. To evaluate who and where already has access to clean energy
technologies, we consider the distribution of district heating, heat pumps, gas-free solutions, and solar
PV. Due to the nature of the technologies and policies that incentivised adaptation of technologies,
different spatial patterns emerge per technology, intersecting with vulnerability in access. There is a
clear distinction between individual solutions (e.g., heat pumps and solar PV), with higher adaptation
among the less vulnerable population. District heating is more fairly distributed across society and
space, although vulnerable private renters and homeowners are prone to be excluded, as transition
efforts are primarily made by housing corporations.

Distribution of future opportunities. People experience higher freedom in access to the heating
transition when societal factors align with the issue at stake. We evaluate these factors along the lines
of public policies (heating transition vision, sustainability targets housing corporations) and social norms
(willingness to take energy transition measures, presence of local energy cooperatives). Public policies
reach the more vulnerable localities, while the patterns of social norms largely follow a contrasting
pattern.

Procedural justice

Procedural justice is concerned with fairness in the opportunity to participate in the decision-making
process, no matter where you live or who you are. This expands the societal factors, as recognition
in public policies and agency in power dynamics is enhanced. To achieve procedural justice, we first
design policy rationales, then evaluate them on effectiveness, and what is needed to foster collective
citizen engagement.

Policy rationales and policy catchment areas. Based on used indicators for distributive justice, six
policy rationales are defined. The first three policy rationales are considered business-as-usual: im-
plement The Hague’s Heating Transition Vision, provide individual subsidies and support local energy
cooperatives. We propose three alternative rationales: link efforts with housing corporations, activate
willing residents, and alleviate energy poverty. Policy effects are often underpinned by spatiality, and
therefore are catchment areas defined for each policy rationale. Through spatial intersections of vulner-
ability in access and the policy catchment areas, is found that each policy rationale covers vulnerable
localities to varying extents. .

Evaluative framework for policy rationales. Each policy is evaluated on effectiveness in covering
vulnerability in access, potential decarbonisation (gas usage) and investment needed (insulation up-
grades and new heating source). This is done on the aggregated municipal level and the disaggregated
balance through space. We find two approaches to be the most effective in covering vulnerability city-
wide: link efforts with housing corporations and alleviate energy poverty. For both rationales, the de-
carbonisation potential per dwelling is slightly lower than The Hague’s median, due to smaller dwelling
types requiring less energy for heating, paired with lower investment. Figure 1 presents how the three
indicators are balanced through space.
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(a) Policy rationale: Link efforts with housing corporations (b) Policy rationale: Alleviate energy poverty

Figure 1: Spatial balance between vulnerability, decarbonisation and investment for two selected policy rationales. Localities
coloured orange, brown and grey represent cost-effective decarbonisation, while covering vulnerability.

Collective citizen engagement factors. As meaningful citizen engagement is considered to be a
key factor in the success of the heating transition, it is evaluated which factors are in place that foster
collective decarbonisation efforts. Generally, these factors relate to the presence of local energy co-
operatives, financial capacity and (digital) communication structures. It is found that these factors are
on the lower side when there are no energy cooperatives or housing corporations present.

Synthesis and concluding remarks
Three overarching conclusions are derived that enhance local residents’ capabilities, to achieve a more
just heating transition. These conclusions serve as the basis for the policy recommendations.

Overarching conclusions

1. Policy tools are lacking that make the heating transition accessible for more vulnerable homeown-
ers and private renters. Thereby, in administrative area-based approaches, local realities can be
overlooked, leading to insufficient consideration of local vulnerabilities.

2. Distributing opportunities that enhance access to the heating transition, over the fair distribution
of spatial energy goods, can contribute to bending dynamics that cause socio-spatial inequalities.
To achieve this, special attention needs to be given to the nature of public policies, local social
norms, prioritised demands of justice, and local agency in power dynamics.

3. Local energy cooperatives contribute to collective decarbonisation efforts while guaranteeing local
agency regarding public policies, shaping social norms and engaging in power dynamics. This
factor could contribute significantly to improving vulnerable communities’ access to opportunities
in the heating transition.

Recommendations for policy making

1. Link policy resources with the efforts of housing corporations to include surrounding homeown-
ers and private renters in the heating transition, as properties of housing corporations are often
located in vulnerable places.

2. Treat the heating transition as an opportunity to structurally alleviate disadvantaged areas, that
foster local agency in order to bend structural dynamics that (re)produce patterns of inequality.

3. Initiate local energy cooperatives in vulnerable areas of The Hague to foster local agency and
alleviate local barriers (e.g., social norms towards issue, inability to make individual investments).
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Given the limitations in this research and possibilities for the framework to be applied in different con-
texts, distilled recommendations for future research are:

Revisit the conceptualisation of the energy justice dimensions from other academic fields. New
conceptualisations bring forward new perspectives on how to enhance local residents’ capabilities
and create new understandings of structural drivers that (re)produce patterns of inequality.

Approach procedural justice first. This provides a starting point to create an understanding of
localised societal freedom factors, capturing local agency regarding public policies, social norms
and power dynamics.

Redefine the spatial unit of analysis from localities to communities. Spatial communities based
on social coherence as an analytical unit will open up exploration of collective citizen engagement
in transitions, as the key factor for fostering local needs and well-being.

Uncover patterns of inequality in opportunities and barriers for different spatial fields. As our cities
are shaped by a wide variety of structural dynamics, it is relevant to apply similar approaches to
understand the accumulation of injustices, for instance regarding climate, housing and transport,
and how these fields might interact with each other.
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Introduction

In the face of climate change, the world, countries, regions and cities need to decarbonise. This brought
energy transitions to the top of the political agenda (Sequeira et al., 2024), including the heating tran-
sition of the residential built environment. As socio-spatial inequalities in European and non-European
cities are increasing (Cassiers and Kesteloot, 2012), transition measures should address the complex
dynamics that (re)produce patterns of socio-spatial inequality (Bouzarovski and Simcock, 2017; Garvey
et al., 2022). Doing this for the heating transition is especially relevant, being intertwined with housing
affordability, adequate housing and resilience to climate change. Thereby, equitable access to clean,
reliable and affordable energy enhances well-being outcomes, as access to energy enables one to
achieve other goals (Melin et al., 2021).

The challenge of the heating transition of the residential built environment. About 25% of all gas in
The Netherlands is used by households (Centraal Bureau voor de Statistiek, 2022a). In 2019, 92% of
the dwellings had a central heating system or block heating, connected to the gas network (Centraal
Bureau voor de Statistiek, 2021b). In the same year, about three-quarters of the natural gas used in
the residential sector was used for heating the home (Centraal Bureau voor de Statistiek, 2018). There
is a lot of potential for energy savings and replacing heating systems operating on gas. In the Dutch
context, the primary heating alternatives are district heating, heat pumps, and possibly hydrogen for the
most complex built environment. Generally, the heating transition is approached as technically com-
plex, lacking sensitivity to the social implications. Planning the heating transition is primarily guided
by technical and economical feasibility, using tools such as the spatial energy model for the built en-
vironment, developed by Planbureau voor de Leefomgeving (2012). Such models fail to address the
socio-spatial inequalities in the heating transition and underestimate the engagement of local residents,
a key factor for success (Beauchampet and Walsh, 2021). It is therefore socially relevant to approach
the issue holistically and to include justice aspects.

Increasing concern of energy poverty. As energy prices have been rapidly rising and awareness
of growing inequalities, concerns about energy poverty have emerged in The Netherlands (Mulder et
al., 2023). Mulder et al. (2023) found that 7% of the Dutch households are energy poor, in terms of
energy affordability of energy efficiency of the home. In addition, Mulder et al. (2023) found that 48%
of the households cannot participate in the energy transition by themselves, being renters or having
insufficient financial resources. Until recently, the problem of excessive energy bills was treated as
an issue related to income poverty, ignoring the multifaceted drivers and outcomes of energy poverty
(Mulder et al., 2023). While the inability to pay the energy bill is an important aspect of energy poverty,
it ignores the roots of the problem. Sociodemographic and built environment characteristics contribute
to higher socio-spatial vulnerability to energy poverty, besides energy-efficiency of dwellings, financial
capacity and home ownership (Robinson et al., 2019)

Decarbonisation as individual responsibility. Despite the fact that almost half of the households can-
not participate in the heating transition, is the responsibility of decarbonisation within urban areas often
put on individuals, where governmental agencies provide subsidies to individual households for reno-
vating their houses or adopting new heating sources. Such self-referral approaches have led to socio-
spatial patterns of exclusion of vulnerable population groups (Nordholm and Sareen, 2021; Reames,
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2016), by neglecting the diverse needs and vulnerabilities of citizens, particularly those with limited ac-
cess to resources for participation. Reames (2016) suggests that proactive area- or community-based
targeting may be more effective in increasing residential energy efficiency fairly, given the spatial con-
centration of vulnerable block groups. Therefore, empowering citizens to adopt decarbonisation solu-
tions collectively is desirable to ensure that nobody is left behind in the decarbonisation process (Carley
and Konisky, 2020).

Policy context. The European Union, The Netherlands and Dutch municipalities have developed
strategies and action plans for enabling the heating transition in a just way, consisting of plans for
insulation, heating and energy poverty. While these plans overlap and have co-benefits, it's complex
to tie these aspects together, due to the differences in technical potential, social acceptance and cost-
effectiveness.

Research aim. This research seeks to uncover socio-spatial inequality in access to opportunities in
the heating transition. By shifting the focus from spatial goods to access to opportunities, we address
the roots of why people are vulnerable to being left behind in the decarbonisation process. We employ
energy justice, enriched with spatial and capability thinking, as conceptual framework. We use com-
putational modelling to uncover spatial disparities in access for The Hague. In a nutshell, this research
uncovers patterns of local vulnerability in access to opportunities in the heating transition (recognition
justice), evaluates how spatial patterns of vulnerability relate to the spatial distribution of well-being,
adaptation of clean energy technologies and future opportunities (distributive justice), and evaluates
policies on effectiveness to alleviate spatial inequalities while decarbonising (procedural justice).

Case study: The Hague. The city of The Hague in The Netherlands is used as a case study to
uncover patterns of inequality in access to opportunities in the heating transition. The Hague is an es-
pecially interesting case study city being the 3rd city in the Netherlands in terms of population size, with
around 550,000 residents. The coastal location of The Hague and its proximity to the Westland green-
houses and industrial areas of the Rotterdam port positions the city uniquely for technical opportunities
in the heating transition. The diverse population of The Hague, existing of Hagenezen and Hagenaren,
new and long-term residents, students, public servants, and a large international population, give an
interesting social dimension to the heating transition.

Report outline. This report is structured as follows. In chapter 2, background literature is presented
where energy justice is introduced from a spatial & capability thinking perspective. In chapter 3, an
extensive research approach is introduced to find patterns of socio-spatial inequality. The results are
given in chapter 4. The conclusion, discussion and future directions are presented in chapter 5.



Background literature

Considering justice aspects while creating policies for shaping the heating transition, is essential to help
decision-makers make informed choices that effectively address the causes of energy poverty, and
what makes people vulnerable to being left behind in the energy transition (Bouzarovski and Simcock,
2017). This research seeks to address the concept of energy justice by adopting a holistic and spatially
sensitive approach, enriched by capability-thinking. Firstly, the three underlying theories of justice are
discussed (2.1). Secondly, we're interested in the factors affecting access to the heating transition, to
understand what drives inequality (2.2). Thereafter, we discuss the three dimensions of energy justice
in more detail - recognition (2.3.1), distributive (2.3.2) and procedural (2.3.3). Finally, the background
literature is synthesised in the conceptualisation (2.5).

2.1. Theories of justice

From a social justice perspective, policies must ensure that marginalised and disadvantaged groups
are included in societal benefits to create a fair and equitable society. The discourse of social justice
has developed over centuries and continues to evolve, addressing contemporary challenges or ex-
panding theories with new dimensions and considerations. This provides a variety of perspectives and
possibilities for defining fairness and justice in the heating transition context, of which we selected:

» Energy justice, given the elaborate application in analysing fairness in energy transitions, systems
and policies;

+ Spatial justice, as the heating transition unfolds in urban environments that are shaped by complex
spatial processes;

» Capability approach, as the heating transition affects people’s daily life, and participation is a key
factor for the success of the heating transition.

This research seeks to approach justice in the heating transition at the intersection of energy jus-
tice, spatial justice and the capability approach, a three-theory cross-over not earlier explored or ap-
plied. Generally, the theories are shaped and applied in independent academic disciplines. Only re-
cently, researchers explored two-theory cross-overs, providing unique interdisciplinary perspectives.
An overview of theories and cross-overs is presented in figure 3.1.

+ In Spatializing energy justice, Bouzarovski and Simcock (2017) introduce the spatial dimension
to understandings of energy justice, bringing forward geographical underpinnings of energy in-
equalities, such as energy poverty;

* Inthe Special Issue on Energy Justice and the Capability Approach, Melin et al. (2021) explore the
application and benefits of the capability approach to the field of energy justice, and find enhanced
understanding of the multidimensional impacts of energy poverty and its socio-material nature.
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* Recent literature on spatial justice shifts the focus from spatial goods to opportunities (Hananel
and Berechman, 2016; Nordberg, 2020). Conversely, the capability approach is applied directly
to urban contexts and processes (Basta, 2015; Frediani, 2021). Both approaches bring a socially
oriented perspective to city-making.

e.g., Spatializing energy justice

Introduces the spatial dimension to
understandings of energy justice

\y
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9[}.
<

Framework for analysing Theoretical concept
fariness in regard to that brings the spatial
energy systems and dimension into justice

policies frameworks
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e.g., Special Issue on Energy Justice
and the Capability Approach

o ) Idea of justice that brings in Recent literature on spatial justice
Explores the application and benefits the dimension of what people shifts from distributing spatial goods
of the capability approach to the field o can do or be with resources to distributing opportunities
of energy justice

Literature emerges that applies the
capability approach to planning and
city-making

Figure 2.1: Theory diagram presenting the three selected theories of justice, and interdisciplinary applications. Previous research
combined two out of three perspectives. We contribute to academica by combining three theories as a guiding framework.

Without considering the spatiality of energy justice, the focus lies on differences between social
groups, and not on how this differs through space. Bouzarovski and Simcock (2017) present evi-
dence that spatial differences in vulnerability to energy poverty are not the result of individual choices,
but emerge from structural spatial inequities, present throughout the whole energy system. There-
fore, to achieve a just heating transition, the underlying structural dynamics should be analysed that
(re)produce patterns of injustice (Bouzarovski and Simcock, 2017; Garvey et al., 2022; Soja, 2010). In
the capability approach language, these dynamics affect the capabilities and opportunities of people.
This brings us to conceptualise the energy justice dimensions with the spatiality of factors that affect
people’s opportunities in the heating transition.

2.2. Access to opportunities in the heating transition

Similarly to Kraaijvanger et al. (2023), our interest is in people’s freedom to access opportunities and
enable them to decide whether to participate. This aligns with capability thinking, where control over
one’s environment is an important capability, and the focus on opportunities over spatial energy goods
(Hananel and Berechman, 2016; Nordberg, 2020). We define access similar to Kraaijvanger et al.
(2023), using Burns (1979)’s definition: “the freedom of individuals to decide whether or not to partici-
pate in different activities”.

Where Kraaijvanger et al. (2023) employ the Theory of Planned Behaviour to determine if the ac-
tion of adopting solar PV is accessible, we use a concept from the capability approach that is similar to
perceived behavioural control: ‘conversion factors’, which reflect the 'conditions that influence the free-
dom people have to convert resources into a functioning’ (Frediani, 2021), with functionings being the
variety of 'goods, services, activities and positions that a person would like to consume, undertake, or
be’ (Hananel and Berechman, 2016). We refer to this concept as 'freedom factors’, to avoid confusion
with energy conversion.
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The freedom factors provide a structured approach to conceptualise the three dimensions of energy
justice, which is further elaborated on in the next section. Generally, the factors are classified into three
types: personal, societal and environmental (Frediani, 2021; Robeyns and Byskov, 2023):

» Personal freedom factors:

— Relate to personal abilities, capacities and skills to use a particular resource, and are internal
to the person (Frediani, 2021; Robeyns and Byskov, 2023).

— For example: Do people have the finances, authority and knowledge for insulation upgrades
or changing heating sources, and could they access subsidies for that?

» Societal freedom factors:

— Relate to the society one lives in, consisting of public policies, social norms, and power
relations (Frediani, 2021; Robeyns and Byskov, 2023).

— For example: Are there subsidies available for making energy upgrades to the home? And
is changing heating systems socially acceptable?

* Environmental freedom factors:

— Relate to the geographical area where one lives, where the built environment characteristics
play a role in the possibilities available (Frediani, 2021; Robeyns and Byskov, 2023).

— For example: Are there heating sources and/or systems available close by? And is making
changes effective, looking at the built density, building types and current energy efficiency
of the dwellings?

2.3. Dimensions of energy justice

For each dimension of energy justice, different types of freedom factors are emphasized. Regarding
recognition justice (2.3.1), we are interested in personal and environmental factors as people are unique
and have diverse needs, abilities, capacities and skills to participate in the heating transition. Thereby,
their home location provides different opportunities and barriers through the built environment. As
energy decision-making cannot change personal or environmental characteristics, efforts to enhance
justice in the heating transition focus on societal factors. Therefore, distributive justice (2.3.2) is con-
ceptualised concerning public policies, social norms and power dynamics to reflect on disparities in
societal freedoms. Procedural justice (2.3.3) explores how societal freedom factors can be enhanced,
and whether policies are effective in reaching vulnerable groups.

2.3.1. Recognition justice

Recognition in the context of energy justice covers broadly two efforts to foster just outcomes: (1)
Acknowledgement of historic and ongoing inequalities, that have shaped the identities, histories, and
power dynamics (Bouzarovski and Simcock, 2017; Carley and Konisky, 2020; Garvey et al., 2022), and
(2) Efforts to reduce inequalities and energy poverty and ensuring equal opportunities in the transition
(Carley and Konisky, 2020; Mulder et al., 2023). Applying spatial thinking to this context, recognise
therefore that (1) Places and communities have their own local identities, which may shape the access
and acceptability of transition measures (Garvey et al., 2022), and that (2) Some places are more
vulnerable than others (Bouzarovski and Simcock, 2017). Capability thinking is sensitive to such spatial
contextual diversity, and asks the question of what people can do or be with, for instance, opportunities
related to the heating transition to improve their welfare (Frediani, 2021), particularly considering the
disadvantaged (Hananel and Berechman, 2016).

As local characteristics influence the freedom in access to opportunities, some places are more
vulnerable to being left behind in the decarbonisation process. Therefore, the aim for recognition is to
uncover socio-spatial vulnerability, where we first discuss the spatial scale of recognising vulnerabilities,
followed by what vulnerability entails.
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Recognising local realities

Heating transition plans are made neighbourhood by neighbourhood, developing the district heating
network street by street, and insulating house by house. The nature of these efforts allows us to
consider a smaller spatial scale, making efforts to find local realities that otherwise could be overlooked
in the policy-making process, as municipalities often allocate their resources based on neighbourhood-
level information.

Local realities are not necessarily defined by administrative boundaries, since for example within
administrative neighbourhoods the built environment could differ, with building blocks built in different
time periods, with different building heights, densities and styles. Also, some areas might be more
mixed-use, with local shopping streets, industrial sites, or other functions. On the social side, could
home-ownership structures differ through administrative zones, as housing corporations could have
properties close to each other in a part of it, and in other areas there might be only bought houses or
more mixed situations. Also, environmental barriers could play a role in different social groups living
in different areas, like on other sides of a river or main roads. Thereby, such local realities might exist
crossing administrative zones.

Bringing the above together, multiple local realities could exist within administrative zones and could
cross various zones. As different local realities exist, with different environmental and personal freedom
factors (described in section 2.2), these localities experience different levels of freedom in accessing
opportunities in the heating transition, which is further elaborated on in the next section.

Socio-spatial vulnerability in access to opportunities

Achieving recognition justice entails ensuring equal opportunities in the heating transition and reducing
inequalities and energy poverty (Carley and Konisky, 2020; Mulder et al., 2023). We define socio-
spatial vulnerability in the heating transition in terms of access to opportunities, as we’re concerned with
enhancing the capabilities needed to participate in the heating transition. Bouzarovski and Simcock
(2017) describe that spatial differences in (vulnerability to) energy poverty are not caused by variations
of individual 'choices’, but do result from structural geographical inequalities in various stages of the
energy systems, as well as the ’infrastructural, economic, and cultural make-up of societies’. We,
therefore, examine the multidimensional drivers that underlie processes that make people vulnerable
to being left behind in the decarbonisation process. The literature on vulnerability to energy poverty
serves as a base, adapted to the Dutch heating transition context.

Multifaceted nature of energy poverty. Energy poverty, defined as the inability of households to
afford energy, such as heating, is seen as a major energy justice concern (Bouzarovski and Simcock,
2017; Reames, 2016). While this definition makes it seem that an excessive energy bill is an issue
related to income poverty, it shouldn’t be neglected that the problem is multifaceted in causes and out-
comes (Mulder et al., 2023). The combination of low incomes, high energy bills and energy-inefficient
housing could, even in wealthy countries, lead to harmful social effects, such as health issues, accu-
mulated utility debts, loneliness, uncomfortable indoor temperatures and material deprivation (Mulder
et al., 2023; Reames, 2016) - and thus negatively influences the freedom people to be healthy, debt
free, and included in society.

Capturing energy poverty. Efforts are made to capture energy poverty on the household level, such
as Mulder et al. (2023) did in the Dutch context, measuring: (i) the affordability of energy, (ii) the energy-
efficiency of houses and (iii) households’ ability to participate in the energy transition, in terms of inability
to invest in renovation. Capturing energy poverty with measures focusing on income, efficiency and
price neglects other socio-spatial vulnerabilities and failures to capture diverse vulnerability dimensions
evident in wider energy poverty research (Robinson et al., 2017). Thereby, measuring energy poverty
at the aggregated household level masks the vulnerabilities of individuals within those households
(Pelz et al., 2018). Vulnerability factors that could lead (in)directly to energy poverty and a loss of
well-being, internal and external of the home, relate for instance to: energy efficiency, access, financial
capacity, energy-related needs and practises, energy prices, social networks, precarity of housing, and
welfare and state support (Robinson et al., 2019). The research by Robinson et al. (2019) identifies a
diverse range of indicators and associated vulnerability factors and found that by applying a spatialised
approach, those hidden localised vulnerabilities could be exposed.

Access to opportunities in the heating transition. A lack of access contributes to energy poverty and
a loss of well-being, due to ’inability to access appropriate fuel types’ and the inability 'to benefit from
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new technologies’ (Robinson et al., 2019). We argue that limited freedom for decicing to participate,
also leads to a loss of well-being as one lacks behavioural control. The vulnerability in access to heating
transition opportunities entails thus more than vulnerability to energy poverty. We therefore measure the
level of opportunity (thus, access to opportunities) as the socio-spatial vulnerability indicator, 'not only
by income or property ownership, but also by non-income factors’ (Hananel and Berechman (2016)).

2.3.2. Distributive justice

Distribution in the context of energy justice covers the fairness in the distribution of resources, benefits
and burdens across society (Bouzarovski and Simcock, 2017; Carley and Konisky, 2020; Garvey et al.,
2022), and thus that everyone can access affordable, reliable and clean energy services (Mulder et al.,
2023). Applying spatial thinking to this context, acknowledges that distributions could be uneven across
space, possibly intersecting with existing inequalities or (re)enforcing them, due to underlying mecha-
nisms (Bouzarovski and Simcock, 2017; Garvey et al., 2022; Nordberg, 2020). Capability thinking is
inherently distributive, shifting the focus from distributing spatial goods to enhancing opportunities for
participation (Basta, 2015; Frediani, 2021). Therefore, we aim to find multidimensional socio-spatial
disparities, in burdens, benefits and opportunities.

The distribution of benefits, burdens and opportunities is interpreted through societal freedoms,
encompassing public policies, social norms and power dynamics. We use these factors to under-
stand how well-being, spatial energy goods and future opportunities are distributed through society
and space, and how disparities in societal freedoms contribute to this. We use well-being indicators to
uncover wider patterns of inequality and which areas might have been overlooked (burdens). We use
the adaptation of spatial energy goods to evaluate who and where already realised access (benefits).
We explore resources for change through public policies and social norms (opportunities).

Importance of well-being

The capability approach is concerned with the distributive effects of opportunities that enable people
to achieve well-being (Frediani, 2021). Well-being is a broad concept, and describes a state of overall
health, happiness, and life satisfaction, with definitions varying across disciplines. Although a clear
definition is lacking, there is consensus on the multidimensional character of the concept (Boelhouwer,
2010). By considering how well-being is distributed, a strong emphasis is placed on the multifaceted
societal outcomes of people living with energy poverty, which encompasses for instance health issues,
loneliness and debts (Mulder et al., 2023). A spatial intervention as the heating transition could improve
livability and health outcomes locally, and thus improve well-being.

Adaptation of spatial energy goods

The adaptation of different energy goods is incentivised by different policies and the nature of these
energy goods, and thus also who has been able to access them. When considering the existing built
environment, individuals can make use of subsidies to purchase solar panels or a heat pump, and
they are responsible themselves for installation. District heating requires enough density of houses
to be connected to the network, to make the project feasible. Since housing corporations are incen-
tivised by sustainable targets set by the central government and have large housing stocks, they seek
the help of heating providers to make their properties more sustainable. It is assumed that individual
households have so far lacked access to district heating, as they fall out of the scope of projects led by
housing corporations. For newer and future urban developments, often clean energy technologies are
incorporated in the planning process, with the people moving in thus having access to them.

Distribution of future opportunities

Opportunities in the heating transition are primarily created by changes in societal freedom factors,
as local factors regarding sociodemographics and the built environment only change over longer peri-
ods. We identify two societal factors that align with enhancing access to opportunities in the heating
transition: the availability of public policies and social norms aligned with the issue at stake.

Public policies. Given the urgency to decarbonise the existing built environment, public policies
such as heating transition visions are in place, with more in the making (neighbourhood implementation
plans) or effective soon (Warmtewet).



'LPHQVLRQV RIHQHUJ\ MXVWLFH

6RFLDO QRMUPREOLFHQJIJDIJHPHQW LV D NH\IDFWRULQWKHVXFFHVV RIWK
SHWDQG :DOVKEHKDYLRXUDO DVSHFWV WRZDUGYV WKH LVVXHDW VWDNH D
QRUPVFRQWULEXWHWRWKHDGRSWLRQRIQHZWHFKQRORJLHVDQGPDNL
RI30ODQQHG %YHKDYLRXU .UDDLMYDQJHU HW DO

SURFHGXUDO MXVWLFH

BURFHGXUDO MEKR@YWHHW @R WHKGHHBIHM X VWRLWHKH IDLUQHVV LQ WKH RSSRUW
LQ WKH GHFLVLRQ PDNLQJ SURFHVYV % R X EDOUROYHAND. QD3 (R Q ILRORNR Y H\

HW DO O0OXOGHU HW DGSSOMIWLDO WWNKDENQRZOHGJILQJ WKDW LQ FHUW
WKHUH PLJKWEHOHVVHQJDJHPHQW RURSSRUWXQLW\WRHQJOIJH LQGH
FDSDELOLWWKWKLQNISRODLWLFDO FRQWURO RYHU RQHTVHQYLURQPHQW L\
DQG WHUHFKPD@ZKHUH SHRSOH FDQ SDUWLFLSDWH HITHFWLYHO\ LQ WKH
$QG WKHUHIRUH WKHUH VKRXOG EH SURDFWLYHO\UHDFKHG RXW WR YXO
HISDQG WKHLU DIHQF\yYWIMWRL 7TKHUHIRUH ZBBQWWIRHIIHFWLYH SROLF|
UHVRXUFKIVW HQKDQFH IDLUQHVV LQ GHFLVLRQ PDNLQJDQG GLVWULEXW!|

7TKHIDLUQHVVLQGHFLVLRQ PDNLQJDQG GLVWULEXWLRQRIUHVRXUFHV
DIRFXVRQHQKDQFLQJIUHHGRPV WKURXJK SXEOLF SROLFLHV VRFLDO QF
ILUVW DUHIOHFWLRQLVIJLYHQRQKRZUHVRXUFHVFDQEHDOORFDWHG 7
HQJDIJHPHQW DUH SUHVHQWHG

3ROLF\HYDOXDWLRQ

W LV D PXQLFLSDO WDVN WR DOORFDWH UHVRXUFHV HITHFWLYHO\ ZLWHK
HFRQRPLF IHDVLELOLW\ ,Q GRLQJ VR UHVRXUFHV DUH GLVWULEXWHG |
VHQVLWLYLW\WR WKH VRFLR VSDWLDO GLVWULEXWLRQ RI EHQHILWV DQ
QHHGV RI UHVLGHQWYV +DQDQHO IVBG W WBHFRPROUFHY H[LVWLQJ SDWWHU
7R DFKLHYH D MXVW KHDWLQJ WUDQVLWLRQ SURDFWLYH HIIRUWY QHHG \
SRYHUW\DQG GLIIHUHQFHV LQ RSSRUW X Q LOXIOHOH & Bl WODH% D R BS.BR\L V N \
LQJDIUDPHZRUN WKDW LQFRUSRUDWHY ERWK VRFLDO DQG VSDWLDO GLP
WHFKQLFDO DQG HFRQRPLFLQGLFDWRUV WKHIDLUQHVV LQ UHVRXUFH D

(ITHFWLYH FROOHFWLYH FLWLIHQ HQJDJHPHQW

OHDQLQJIXO SXEOLF HQJDJHPHQW LV D NH\IDFWRU LQ WKH VXFFHVV RI W
WKDW LV D FRPSOH[ FKDOOHQJH 7KLV LV GXH WR WKH QDWXUH RI WKH V
UHVHDUFKDQG WKH'XWFKKHDWLQJWUDQVLWLRQ GLVWULFWKHDWLQJD
RSSRUWXQLWLHYV IRUDFWLYHO\ HQJDJLQJ LQGLYLGXDO KRXVHKROGV LQ
HQHUJ\ FLWL]HQVKLS %HDXFKDPSWWDXFEDPCWK DQGCG ®WOWWKULEH DOO
HOHFWULFDSSURDFKHVDV VRFLDOO\H[FOXVLYH DVWKH\UHTXLUHKLJK L
HQJDJHPHQW DV SHRSOH FRQVFLRXVO\ FKRRVH D KHDW SXPS ,Q FRQWUD
VRFLDOO\ LQFOXVLYH ZKLOH FLWL]HQ HQJDJHPHQW LV SDVVLYH GXH WHF
SROLFLHVY $OWKRXJK WKLV FRXOGEHPLWLIJDWHG E\GHYHORSLQJORFD

‘KHUH %HDXFKDPSHW DQ® UDEWKVNKDW WKRVH WZR FRQWUDVWLQJHQGYV
FOXVLYH DQG WKDW D PL[ FRXOG EHD VXVWDLQDEOH RSWLRQ WR PRYH IF
WKLV ZH IRFXV RQ FRPPXQLW\HQHUJ\ LQLWLDWLYHV WKDW FDSWXUH
WLYH HIITRUWY HOQKDQFLQJ VRFLDO LQFOXVLRQ DQG ORFDO FRPPXQLWL
RXUVSDWLDOLVHGDSSURDFK &RPPXQLW\HQHUJ\LQLWLDWLYHV DUH UH
HUV IRUWKHLU LPSRUWDQFH LQ WKH KHDWLQJ WUDQVLWLRQ SURPRWLQ
7THODGLD DQG 9DQ '"HU "MMH>WHVHDUFK EV\ 7THODGLD DQG D ®O0OR U HIVOWGK\H
FKDOOHQJHV DQG SURFHVVHV RI ORFDO RZQHUVKLS DQG SDUWLFLSDWLF
LGHQWLILHV IDFWRUV WKDW HQKDQFH VXFFHVVIXO FLWL]HQ HQJDJHPHQV
LQFOXVLYH SDUWLFLSDWLRQ LQIRUPDWLRQ VKDULQJDQG WKH SUHVHQF

$OWKRXIJK WKH IDFWRUVY DUH FRPSUHKHQVLYH DQG VXFFHVVIXOO\ XV
FRPPXQLW\HQHUJ\LQLWLDWLYHV WKH\DUH QRW GLUHFWO\DFWLRQDEO
UHVLGHQWY LQ D ORFDOLW\ XQUHODWHG WR FRPPXQLW\ VWUXFWXUHV
'"HU :LQGW DV LQVSLUDWLRQ ZH FRQVLGHU WKUHH SUDFWLFDO UHVRXUF
JDIJHPHQW WKH SUHVHQFH RIORFDO HQHUJ\ FRRSHUDWLYHV ILQDQFLDC
FRPPXQLFDWLRQ VWUXFWXUHV



'LPHQVLRQV RIHQHUJ\ MXVWLFH

$+3UHVHQFH RI ORFDO HQHUJ\ FRRSHUDWLYHYV

7KH SUHVHQFH RI ORFDO HQHUJ\FRRSHUDWLYHV LV XVHG DV LW LV FRQVL(
HQJDJHPHQW LQ WKH KHDWLQJ WUDQVLWLRQ SURPRWLQJORFDO RZQHU\
9DQ 'HU :LQGW%HDXFKDPSHW DQG :B®&FWK SDUWLFLSDWLRQ LV QRW ZLWKR
DVRFLDO WLSSLQJ SRLQW ZKHUH WKH DWWLWXGHY YDOXHV DQG EHOLH!
DQG EHKDYLRXUV DOLJQ ZLWK WKH KHDWLQJ WUDQVLW L REHWBWINEBIW KD
KRZ FROOHFWLYH DFWLRQV VXFK DV WDNLQJ SDUW LQ HQHUJ\ FRPPXQL)\
VRFLDO WLSSLQJ SRLQW ZLWK LQGLYLGXDOV DQG ORFDO RUJDQLVDWLR:
WLSSLQJSRLQW ZRXOG HQKDQFH WKHVRFLDO IUHHGRP IDFWRUV RI ORFDC
GHFUHDVH WKH IUHHGRP ORFDO UHVLGHQWY KDYHLQ DFFHVVLQJ RSSRUYV

"KHQ UHVRXUFHV DUHORZLQUHJDUGY WR WKHSUHVHQFHRIORFDO HQF
SROLF\PDNLQJLVLQLWLDWLQJORFDOHQHUJ\FR RSHUDWLYHV RURWKH
PHQW RIHQHUJ\FR RSHUDWLYHV GHSHQGVY RQ ORFDO IDFWRUV DQG LV Q
QDWXUH RI ORFDO IDFWRUYV "PDNHV LW FKDOOHQJLQJ WR GUDZ JHQHUDOL
HOQHUJ\LQLWLDWLYHVHQJDIJHORFDOUHVLGHQWVLQHQHUJ\SURMHFWYV~
GHVLIJQ ORFDO QHHGV WHFKQRORJ\ VFDOH VRFLDO VHWWLQJV OHYHQ
VKLS DQG PRWLYDWLRQV IRU SDUWLFLSDWLRQ)U RIP@EIGRVDKIHQGS HILLY ‘SHF W
*HVNXVHWD®M[SORUHG WKHUROHRIVRFLDO FDSLWDO LQ IRVWHULQJ HQ'
OLJKWRQ WKHLPSRUWDQFH RIORFDO FRPPXQLW\WLHV ERQGLQJVRFLD

I, QGLYLGXDO ILQDQFLDO FDSDFLW\

$PRQJ WKH PDLQ EDUULHUV WR WKH SDUWLFLSDWLRQ RI KRXVHKROGYV L\
%HDXFKDPSHW DQG :DRYKFDOO\ WKHLQDELOLW\WRLQYHVW LQ UHQRYD
V\VWHPVY ORZHUV DFFHVV WR WKH KHDWLQJ WUDQVLWLRQ :KHQ LQGLYL
FLDO FRQWULEXWLRQ RUFDQQRWDFFHVV VXEVLGLHY LW OHDYHV WKHP
FDSDFLW\LV UHOHYDQW WR LQFRUSRUDWH

"KHQLQGLYLGXDO ILQDQFLDO FDSDFLW\LV LQVXIILFLHQWDQG QRW SD
WLRQ IRUSROLF\PDNLQJLVWRFUHDWHDFFHVVLEOHIXQGLQJVWUXFWXU
SODFH WKH\DUHQRWDFFHVVLEOHWRHYHU\RQH JLYHQEDUULHUV VXFK
RUDERUURZLQJVWUXFWXUH

f 'LIJLWDO FRPPXQLFDWLRQ VWUXFWXUHYV

7UDQVSDUHQW GLJLWDO FRPPXQLFDWLRQVWUXFWXUHVDUHLPSRUWDQ
EDFN 7KH ODWWHUHQDEOHV WKHLQFOXVLRQRIEURDGHU FRPPXQLW\ SH
GLD DQG 9DQ 'HU :LQRUXFLDO IRU ORFDO VXSSRUW DV FLWL]HQV QHHG WR
WR WKHLU KRPH HQYLURQPHQW ,Q DGGLWLRQ ORFDO NQRZOHGJH LPSU
LGHQWLI\ORFDO LVVXHV DQG SURYLGH QHZLGHDV %HDXFKDPSHW DQG :L

,WHUDWLYH GLDORJXH EHWZHHQ ORFDO FLWL]HQV DQG SRZHUIXO VWD
HUV WLPHO\ FRPPXQLFDWLRQ PHDQLQJIXO FRQVXOWDWLRQ DQG SXEO|
ORFDO HQJDJHPHQW ZLWK DQG WKH DFFHSWDQFH RI HQHUJ\ WUDQVLWL

‘HWKHUHIRUHDUJXHWKDW FOHDU WUDQVSDUHQWDQG ELGLUHFWLI
G\QDPLFV EHWZHHQ FRPPXQLWLHVY DQG SRZHUIXO DFWRUV HQKDQFLQJO

&RPPXQLFDWLRQ VWUXFWXUHV GLJLWDO DQG QRQ GLJLWDO HQDEOH
PHOQW VWUDWHJLHY 7KH LPSOLFDWLRQ IRU SROLF\PDNHUV LV WR LQFOX!
FRPPXQLFDWLRQ VWUXFWXUHV WKDW ILW ORFDO UHVLGHQWVYT QHHGV H
FRPPXQLW\FRPPXQLFDWLRQ DQG IHHGEDFN PHFKDQLVPYV

5ROHRIPXQLFLSDOLWLHYV

/IRFDOJRYHUQPHQWV KDYHD FULWLFDO UROHLQ SXVKLQJWKHKHDWLQJV
DQG HFRQRPLF UHVRXUFHYV DYDLODEOHQ § KKPLHHWGKIHIUOM QGV PXQLFLSDO
WKHGLUHFWLQJUROHLQ FRRUGLQDWLQJDQG IDFLOLWDWLQJ WKH KHDW
WKHFHQWUDO JRYHUQPHQW %HDXFKRR S BWXHQGEGHWWIOMKEHY WKHLU UHVSR



SROLF\UDWLRQDOHYV

VHWWLQIJWKHHQHUJ\WUDQVLWLRQIUDPHZRUN ZLWKWKHUROHGHSHQG
5ROHVY WKHUHIRUH YDU\ IURP GULYLQJ IRUFH GHWHUPLQHU RI SUHFRQG
GLUHFWRU SDUWLDO ILQDQFLHUDQG H[HFXWRU 'HQ +DDJ

7KH +DJXH GRHV QRW WRXFK RQ EURNHULQJ FLWL]HQ HQJDJHPHQW ZKL
FHVV RI WKH KHDWLQJ WUDQVLWLRQ ,QWKHJXLGLQJ SULQFLSOHV 7KH +
UHVLGHQWY LQ WKHPDNLQJRIWKHLPSOHPHQWDWLRQ SODQV ,Q ERWK W
DQG ERWWRP XS LQYROYHPHQW LQ FRPPXQLW\ HQHUJ\ LQLWLDWLYHV V
FLWL]HQ HQJDJHPHQW HQKDQFHY SDUWLFLSDWLRQ LQ WKH WUDQVLWLRQ

$7RS GR2ZQ LQWHJIJUDWLQJ FLWL]HQ HQJDJHPHQW LQ WKH KHDWLQJ WL
DOLVDWLRQ WR FRPSOHWLRQ WKH DFFHSWDQFH DQG DGDSWDWLRQ
%HDXFKDPSHW DQG :DOVK

T %RWWRBPYWLYH LQYROYHPHQW RI ORFDO JRYHUQPHQWYV LQ FRPPXQL\
SDUWLFLSDWLRQ UDWHV 7HODGL BRPEHIMDQXOUW QIOBVDWLYHY DUH IRV
EHWZHHQ ORFDO SROLF\PDNHUV LQLWLDWLYHV DQG ORFDO UHVLGHC
PDNHUVY SURIHVVLRQDO QHWZRUNV WR DFTXLUH UHVRXUFHV +RSSH

SROLF\UDWLRQDOHYV

7KH +DJXHYV +HDWLQJ 7UDQVLWLRQ 9LVLRQ LV QRW FUHDWHG WR DGGUI
LQ RSSRUWXQLW\Y $V RXU QRWLRQ RI MXVWLFH LV FRQFHUQHG ZLWK OR.:
SROLF\DSSURDFKHV WKDW SULRULWLVH YXOQHUDEOH JURXSV 7KHUHIR
SROLF\UDWLRQDOHYVY LPSOHPHQW KHDWLQJ WUDQVLWLRQ YLVLRQ SUR’
HQHUJ\ FRRSHUDWLYHYVY DQG WKUHH DOWHUQDWLYHV OLQN ZLWK KRXVL
DQG DOOHYLDWH HQHUJ\ SRYHUW\

$+ PSOHPHQW +HDWLQJ 7UDQVLWLRQ 9LVLRQ

7TKH +DJXH VKDSHG WKHLU +HDWLQJ 7TUDQVLWLRQ 9LVLRQ LQ FROODERUD
FRPELQLQJLQVLIKWV IURP SDUWLFLSDWLRQ ZLWK WHFKQLFDO LQIRUPDYV
IRUFOHDQ KHDWLQJVROXWLRQV 7KH\GHILQHG JXLGLQJ SULQFLSOHYV IR
SXWWLQJ QRW WHFKQRORJ\EXW WKH LPSDFW IRKHHRFENQHREBDQ W UHD @& K\DRAF
HQHUJ\ WUDQVLWLRQ LV RIWHQ YLHZHG WKURXJK D WHFKQLFDO OHQV E>
WKHLU SROLF\DVVXPHVY DJHQHUDO SRSXODWLRQ DQG KDV QR PHQWLRQ

$3URYLGHLQGLYLGXDO VXEVLGLHV

,QGLYLGXDO VXEVLGLHY OHDQ RQ D PDUNHW RULHQWHG DSSURDFK DQG
SROLFLHVY WHQG WR EHQHILW KRXVHKROGY WKDW DUH DOUHDG\ LQ D SRV
HISHQVHRIJURXSVIDFLQJDGGLWLRQDO EDUULHUV VXFKDV KLJK XSIURQ
LQIRUPDWLRQ $VD UHVXOW VXFKVXEVLGLHV ZKLOHEHQHILFLDO WR V&
VRFLR VSDWLDO LQHTXDOLWLHV DQG GRQRW DOORZIRU V\VWHPLF FKDAQ.

6 XSSRUW ORFDOHQHUJ\FRRSHUDWLYHYV

7TKH SURPRWLRQ RI ORFDO HQHUJ\ FRRSHUDWLYHV FDQ EH VHHQ DV D SUF
UDO MXVWLFH WKURXJK FROOHFWLYH RZQHUVKLS DQG DFWLYH FLWL]IHQ
GLPHQVLRQ LWLVHYDOXDWHG ZKHWKHU DFFHVV WR WKHVH SROLFLHV L\

F/LON ZLWK KRXVLQJ FRUSRUDWLRQV

+RXVLQJ FRUSRUDWLRQY KDYHDQ DFWLYH UROHLQ WKH KHDWLQJ WUDOQ
VXVWDLQDELOLW\ WDUJHWYV VHW E\ WKH FHQWUDO JRYHUQPHQW IRU VRF
LQ WKH KHDWLQJ WUDQVLWLRQ WKHLU UHVRXUFHV DQG LQWHUHVWYV DU
RQO\UHVSRQVLEOH IRUWKHLU RZQ KRXVLQJ VWRFN DQG QRW IRU VXUU
GHYHORSPHQWY OXOGHWXRWYW W&DW TDERXW RI WKH HQHUJ\ SRRU KRX
GZHOOLQJRZQHG E\D VRFLDO KRXVLQJ FRUSRUDWLRQT

%\OLQNLQJ KHDWLQJWUDQVLWLRQ SURMHFWV RI KRXVLQJFRUSRUDWL
FRXOG VXSSRUW VXUURXQGLQJ UHVLGHQWY DV D FR RSSRUWXQLW\ WR D
DUHDV



&RQFHSWXDOLVDWLRQ

IT$FWLYDWH ZLOOLQJUHVLGHQWYV

$V WKHUH PLJKW EH D JDS EHWZHHQ SHRSOH ZLOOLQJ WR WDNH HQHUJ\ W
WR GR VR WKHUDWLRQDOH RI HQJDJLQJ ZLWK ZLOOLQJ DUHDV LV EDVHG
HISHFWDWLRQ LV WKDW VXFK DUHDV DUH OLNHO\ WR KDYH D KLJK VRFLD!
LQ WKHLU OLYLQJ HQYLURQPHQW KDYLQJDQ HDVLHU UHDOLVDWLRQ RI\
KHDWLQJWUDQVLWLRQLQ WKRVHDUHDV

F$OOHYLDWH HQHUJ\ SRYHUW\

(QHUJ\ SRYHUW\ LV VHHQ DV DQ XQMXVW RXWFRPH ZLWK VRPH SROLFLH\
WR DOOHYLDWH WKLY SKHQRPHQRQ %\ DFWLYHO\ DOORFDWLQJ PXQLFL
HQHUJ\SRYHUW\A\LV PRUHSUHYDOHQW WKH SHRSOH WKDW H[SHULHQFH W
DUHKHOSHG HIITHFWLYHO\DQG XQZDQWHG VRFLDO VLGH HIITHFWV FDXVHG

&RQFHSWXDOLVDWLRQ

(DFK RIWKH HQHUJ\MXVWLFH GLPHQVLRQV LV H[SORUHG WKURXJK WKH O
ELOLW\ DSSURDFK RIIHULQJ D FRPSUHKHQVLYH IRXQGDWLRQ IRU XQGHU
WUDQVLWLRQ 7KHVH QRWLRQV VHUYH DV FRQFHSWXDOLVDWLRQ RI KRZ
GUHVVHG WR FUHDWH QHZ LQVLJKWYV IRU 7KH +DJXH X WIQH IV ISA MRIUDHODG W L
GLPHQVLRQLV SUHVHQWHG LQFOXGLQJUHODWLRQVEHWZHHQ WKH HOHF

JLIXUH &RQFHSWXDO GLDJUDP UHSUHVHQWLQJUHODWLRQVEHWZHHQ WKHHQHUJ\MXVW
VLRQ WKHDLPDQGIUHHGRP IDFWRU IRFXV DUH SUHVHQWHG



SHVHDUFK DSSU

7KLV FKDSWHU RXWOLQHV WKH UHVHDUFK DSSURDFK WR DGGUHVV WKH Wt
VHQWHG LQ I IBHFUML @ HVHQWY WKH GDWD FROOHFWLRQ DQG GDWDVHW FL
GHVFULEHV WKH DSSURDFK IRU ILQG L G DREF D@VUKHFDZOW W i HB\L VEWHUFMELRNL R C
EHQHILWY DQG RSSRUWXQLWLHWXWH[DPHQY KB ZEHROLERQDWLRQDOHYV DUF

JLIXUH $SSURDFK GLDJUDP RXWOLQLQJKRZDQDO\VLV RI WKH WKUHH HQHUJ\ MXVWLFH
SUHVHQWHG DQG KRZVXEDQDO\WWHV DUHUHODWHG



'DWD FROOHFWLRQ DQG GDWDVHW FUHDWLRQ

'‘DWD FROOHFWLRQDQG GDWDVHW FUHDWLRQ

$ YDULHW\ RI GDWD VRXUFHV ZDV FRPELQHG LQWR WZR VWUHHW OHYHO C
SURDFK RQ D ORFDO VFDOH 7KH ILUVW GDWDVHW LV FUHDWHG WR LGHQV
GHVFULEHG LQ VHFRMLR®OFRQG GDWDVHW HQDEOHV DQDO\VLV RI GLVWULE
VHFWLRQ

'DWDVHW IRUILQGLQJ ORFDO UHDOLWLHYV
7R XQFRYHU VSDWLDO SDWWHUQV RI ORFDO UHDOLWLHV ZHILUVW FUHDW
WLRQ RQ VRFLRGHPRJUDSKLF FKDUDFWHULVWLFV WKH EXLOW HQYLURQ
PDWLRQ ZDV DYDLODEOH RQ GLIIHUHQW VSDWLDO VFDOHV ZLWK LQIRUPTE
QRW RSHQO\DYDLODEOH ZHFRQGXFWHG D FRPSUHKHQVLYH SURFHVV WF
7KH GDWD SURFHVVLQJ FRQVLVWHG RI WKUHH SURFHVVHV SUHSDULQ
LVWUDWLYH DWWULEXWHY WR HQKDQFH FRQQHFWLRQV WR RWKHU GDWLC
HQHUJ\DWWULEXWHV IURP ]LS FRGH GDWDVHWY DQG SURFHVVLQJEXL
DQG DGGUHVY GDWDVHWYV 7KH GDWD VRXUFHV DQG SURFHMW.KD@WHSV
HODERUDWLYH GHVFULSWLRBQ LQFOXGHG LQ $SSHQGL]

7TKH DWWULEXWHYV IURP WKH VWUHHW OHYHO GEBW INVRHFWRIHP B DHN HIQLVE
DWWULEXWHY HQWDLO DJHJURXSYVY PLIJUDWLRQ EDFNJURXQGV KRXVHKR
VKLS VWUXFWXUHV 7KHHQHUJ\DWWULEXWHY HQWDLO HQHUJ\ ODEHOV I
DWWULEXWHY HOQWDLO GZHOOLQJ W\SH EXLOGLQJ FKDUDFWHULVWLFV D
EXLOGLQJUHJIJXODWLRQV

JLIXUH 'DWD SURFHVVLQJ GLDJUDP IRUVWUHHW VHIPHQW GDWDVHW IRU O0D[ 3 UHJLRQDC



'DWD FROOHFWLRQ DQG GDWDVHW FUHDWLRQ

7DEOH ,QIOXHQFH RI ORFDO FKDUDFWHULVWLFV RRQDFFHVVLELOLW\WR RSSRUWXQLWLH
7\SH 9DULDEOH QIOXHQFH, GFUHDVHGQ[SODQDWLRQ SHIHUHQFH
DFFHVVLELOLOQHUDELOLW\
VHV QR
\HV "QFUHDVHG YXOQHUDELOLW\ WR HQHUJ\ SRYHUW\ SUR[\ \BRE&L@¥RQGUWHRO
“RXYHLD HW DO
$JH \HV 7KH +DJXH LV D FLW\ ZKHUH PDQ\ VWXGHQWV OLYH ZKR DUH PRUH YXOQHUDEOH WR HQHUJ\ SR
/QDGGLWLRQ \RXQJUHVLGHQWYV DUH OHVV OLNHO\WR PDNH ODUJH LQYHVWPHQWYV LQ WKHLU |
PLIKW PRYH DJDLQ
QR
OR
VHV 'QFUHDVHG YXOQHUDELOLW\ WR HQHUJ\ SRYHUW\ RO G H U SEG QUHWQLIM 6 O
*RXYHLD HW DO
XWFK QR S5RELQVRQ HW DO
OLJUDWLRQ EDFNJURXQG VHV /QFUHDVHG YXOQHUDELOLW\ WR HQHUJ\ SRYHUW\ SURILFSRBIEQVE QXHIFROHWKQLF LW\
QRQ (8 \HV 'QFUHDVHG YXOQHUDELOLW\ WR HQHUJ\ SRYHUW\ SURILFSRBIEQYQQXWWEDOHWKQLF LW\
VLQJOH SHUVRQ \HV 2YHUUHSUHVHQWHG LQ HQHUJ\ SRRU KRXVHKROGV LQ 1/ 0XOGHU HW DO
+RXVHKROG VW UXFh BSU%%SWHVUVRQV 82
VLQJOH SDUHQW VHV 2YHUUHSUHVHQWHG LQ WKH HQHUJ\ SRRU KRXVHKROGV LOX DG HYUF HWDNBG YXOQHUDELOLW\ V
SRYHUW\ ORQH SDUHQWYV SRELQVRQ HW DO
oFRPH VWDWH EHQHILW \HV "QFUHDVHG YXOQHUDELOLW\WR HQHUJ\ SRYHUW\ SUR[\GLVDELOLW\RU OLPLWLQJLOOQHVV
: SURSHUW\ ~ YDOXDWLRQ \HV 'QFUHDVHG YXOQHUDELOLW\ WR HQHUJ\ SRYHUW\ ILQDQBIREQGPSQFWDWR SD\ HQHUJ\ ELOO
SUR[\LQFRPH LPSURYHPHQW PHDVXUHY VHYHUDO JURXSV UHOLDQW R QOXRMGIHUF RMHDSDUW WLPH RU SUHFD
SOR\PHQW ORRNLQJDIWHUIDPLO\RUKRPH SURYLVLRQRFR@SELO ABMDOXQHPSOR\PHQW HOF
HGXFDWLRQ RU RFFXSDWLRQ 1XOO WLPH VWXGHQW
ERXIKW QR KRPH RZQHUVKLS
SULYDWH UHQWLQJ VHV 'QDELOLW\ WR LQYHVW LQ HQHUJ\ LPSURYHPHQW PHDV X US/EE\QW R Q DIWVO ,QFUHDVHG YXO0QH
LRPH RZQHUVKLS VWUXFWXUH HQHUJ\SRYHUW\ SULYDWH UHQWLQJ 0XOGHU HW DO
FRRSHUDWLRQ QR $OWKRXJIK UHVLGHQWYV DUH UHOLDQW RQ KRXVLQJ FRRSHUDWLRQ IRU HQHUJ\ LPSURYHPHQW
WKHFRRSHUDWLRQPXVW PHHW VXVWDLQDELOLW\UHIXODWLRQV VHW E\WKH JRYHUQPHQW ZK
WKHLU WHQDQWY $OWKRXJKWKHUH DUH FDVHV ZKHUH KRXVLQJ FRRSHUDWLYHV IDOO VKRUW
GLIIHUHQW RZQHUV \HV JQWKHFDVHRIDGLVWULFW KHDWLQJ HQRXJK QHLJKERXUV QHHG WR MRLQ WR PDNH WKH SURM
’PDQ\KRPHV KDYH LQGLYLGXDO RZQHUV PDQVRSLQLRQV FRXQW
KRXVLQJ \HV 'Q D GHQVH FLW\ VXFK DV 7KH +DJXH WKHUH DUH PDQ\ QRQ UHVLGHQWLDO IXQFWLRQV LQ WK
EXLOGLQJ OD\HU ZLWK GLIIHUHQW LQWHUHVWYV DQG PRWLYDWHG E\ GLIIHUHQW SROLFLHYV
YDFDQW QR "LWK YDFDQW EXLOGLQJV WKHUH LV OHVV LQWHUHVW [URP RUDFFHVV WR WKHRZQHU WR PDI
HUW\ VXVWDLQDEOH
HQHUJ\ ODEHO $% QR %XLOGLQJ ZLWK JRRG HQHUJ\ ODEHOV DUH OHVV OLNHO\ WR QHHG LQVXODWLRQ XSJUDGHYV
HQHUJ\ ODEHO &' VHV SHTXLUHV VRPH LQVXODWLRQ XSJUDGHV ZLWK WKH LQYHVWPHQW QRW DOZD\V EHLQJ EHDUDE
(QHUN WDLQ JURXSV
HQHUJ\ ODEHO ()* \HV /QFUHDVHG YXOQHUDELOLW\ WR HQHUJ\ SRYHUW\ HQHUJ\5 RGHQYROQHOWDS RS HUW\
*RXYHLD HW DO
0XOGHU HW DO
JDV XVDJH \HV +LIK HQHUJ\ELOO JDV LV SDUWLFXODUO\H[SHQVLYH LQ THRX YHAE HWODQ G V
0XOGHU HW DO
HOHFWULFLW\ XVDJH QR (OHFWULFLW\ FRVWYV FRQWULEXWH UHODWLYHO\ ORZ WR WKH HQHUJ\ELOO LQ 1/ FRPSDUHG W
DSDUWPHQWYV QR
} GLVFRQQHFWHG R
ZHOOLQJ W\SH FRQQH%%HG SR
PRQXPHQWDO VHV $ PRQXPHQWDO VWDWXV RI WKH EXLOGLQJ OLPLWY WKH IUHHGRP WR PDNH FKDQJHV WR WKH E
XQLWYV SHU EXLOGLQJ \HV "QFUHDVHG YXOQHUDELOLW\ WR HQHUJ\ SRYHUW\ VKDUH G EXLQBGRQHW DO

%XLOW SHULRG

GLITHUHQW EXLOW SHULRG@R

VSHFLILF EXLOW SHULRGV QR

%XLOGLQJVEXLOWLQGLIIHUHQW SHULRGY QHHGHGWRPHHWGLITHUHQWEXLOGLQJUHJXODW
WKH KHDWLQJ WUDQVLWLRQ PRUH FRPSOH[GXH WR WDLORUHG LQVXODWLRQ XSJUDGHV EXW (
HQFHDQLQGLYLGXDOfV YXOQHUDELOLW\

'DWDVHW IRUHYDOXDWLQJ GLVWULEXWLYH HIITHFWYV
7TRILQG PXOWLGLPHQVLRQDO VRFLR VSDWLDO GLVSDULWLHY D YDULHW
RI ZKLFK WKH GDWD VRXUFHV DQG SURFHVVLRXDEHGWB Y H G\VWHIR UM G WKL
GLVSDULWLHYVY LQ ZHOO EHLQJ ZLWK LQGLFDWRUV RQ HQHUJ\ SRYHUW\

DQG OLYDELOLW\

%HQHILWY DUH H[SORUHG WKURXJK VSDWLDO HQHUJ\ .

VRXUFHV DQG VRODU 39 2SSRUWXQLWLHVY DUH H[SORUHG WKURXJK WKH \
WUDQVLWLRQ YLVLRQ KRXVLQJFRUSRUDWLRQV DQG VRFLDO QRUPV ZL(

YLIXUH

'DWD SURFHVVLQJ GLDJUDP IRUVWUHHW VHIPHQW GDWDVHW ZLWK GLVWULEXWL



8QFRYHULQJ VRFLR VSDWLDO YXOQHUDELOLW\

8QFRYHULQJ VRFLR VSDWLDO YXOQHUDELOLW\

5HIDUGLQJ UHFRJQLWLRQ MXVWLFH ZH WDNH D WKUHH VWHS DSSURDFK
WR XQGHUVWDQG WKHLU ORFDOLVHG FKDOOHQJHYVY LQ DFFHVVLQJ |
DQG ZKDW WKHLU ORFDOLVHG OHYHXRHWIOHQERPEOQWWMHNMWDWY WKH X
\WLVLQ WKHIROORZLQJVWHSY 7KHORFDOLVHG OHYHO RI YXOQHUDELOL
IUDPHZRUN

/IRFDOLWLHV RI VRFLR VSDWLDO FRKHUHQFH
7KLY VWXG\ VHHNV WR LGHQWLI\ ORFDO UHDOLWLHY WKDW ULVN EHLQJ |
ERXQGDULHV $V DGPLQLVWUDWLYH ERXQGDULHY UHVXOW IURP SROLWL
DIlHFWHG E\ DJJUHJDWLRQ SUREOHPV VXFK DV WKH PRGLILDEOH DUHDO
WKH QHLIJIKERXUKRRG HITHFW DYHUDJLQJ ZIDREOHP7 KKTXHRIUWWAHDDH WDNH D
ERWWRP XSDSSURDFKWRFOXVWHU VWUHHWY LQWR ORFDOLWLHYV EDVHC
VRFLRGHPRJUDSKLF FKDUDFWHULVWLFV

5HILRQDOLVDWLRQ PHWKRGV HQDEOH DJJUHJDWLQJ ]JRQHV VWUHHWYV
ZKLOH RSWLPLVLQJ IRUD WKUHVKROG FULWHULXP HJ D PLQLPXP RI G
ORFDOLWA\DUH VSDWLDOO\FRQQHFWHG DQG WKDW HDFK VWUHHW LV DVV|
HW DO ,Q WKH VXUYH\RQ VXSHUYLVHG UHJLRQDOLYVD®URYYLBHW KRG V
HIWHQVLYH RYHUYLHZ RI WKH EHQHILWY DQG FKDOOHQJHV RI GLITHUHQV
LOQWURGXFL@SWRH®BP WKDW FRPELQHYV VWUHQJIJWKY RI GLITHUHQW F

"KDW VHWSP®DUW IURP RWKHU UHJLRQDOLVDWLRQ PHWKRGV LV WKDW
LPLVHG LQVWHDG RI SUHGHILQHG 7KLV HQVXUHV PLQLPDO VSDWLDO DJ
GDWD GLFWDWLQJWKHVKDSH YDOLG VWDWLVWLFDOLQIHUHQFH DQG SU
$OWKRXJBLRDJURPLVLQJWR FUHDWH VPDOO DQG YDOLG VSDWLDO XQLWYV
OHP LV FRPSXWDWLRQDOO\ H[SHQV I$YQHH I TPLH @W BIOXULVWLF VROXWLRGQ
E\:HLHW DO HQDEOLQJODUJH VFDOH QHLJKERXUXRRIG [56.CRUQLIDIAPL RIDVX
SXEOLFDOO\PDGH DY DASREROW KoH RSDHIW\RR X UFH 3\WKRQ 6SDWLDO $QDO\V
JHQJ HW DO

*LYHQ WKH PHWKRGRORJLFPRREBQHHGVWRRMWKXHU UHJLRQDOLVDWLRQ
HIILFLHQW DOJRULWKP DYDLODEOH RSHQ VRXUFH ZH HPSOR\ WKLV DOJF
UDQGRP VHHG IRU UHSURGXFLELBSZIWNKZUWWPSGEBBQWHBDYWUHHW OHYHC
DOO DWWULEXWHYV O4XMWHGVIIQ/'WDW®WQBO ZHLJKWYV WKUHVKROG RI GZHO
UHJLRQV IRUDVVLIJQLQJHQFODYHYV

:KHQ DOO VWUHHWY DUHDVVLIJQHG D ORFDOLW\ WKHJHRPHWULHVY RI W
JHRPHWU\ IRU IXUWKHU DQDO\VLV 7KH VWUHHW OHYHO GDWD LV DJJUHJL
ZHLIKWHG E\WKHQXPEHURIGZHOOLQJVY SHUVWUHHW SHUORBDOLW\ 7K
DQG WKHGLVWULEXWLYHLQGLFDWRUYV 7KHPDWKHPDWLFDO QRWDWLRQ

% .EYDULPDEGHHOQLQJV
yDuLp e DU LD ALQ
%,kGZHOQLQJIV

GZHOOL®IBZHOPLQIV
lpK

ZKHUH

$QGHQRWHY D ORFDOLW\ FRQWDLQLQJ VWUHHWYV
$qLQGH[HV WKH VWUHHW ZLWKLQ ORFDOLW\
$YDULPDEBHUHVHQWY WKH YD QyXRILRY W KLHH\WW ULDEOH
fGZHOPLQWKH QXPEHU RI GZHPOLQJV LQ VWUHHW

3\6$/ KWWSV S\WDORSWWEBY S\WVDO RUJ VSRSW



JLQGLQIJ PXOWLGLPHQVLRQDO VRFLR VSDWLDO GLVSDULWLHV

9XOQHUDELOLWLHV DW WKH ORFDOLW\OHYHO

7JRIHWD JULS RQ XQGHUVWDQGLQJ ORFDO UHDOLWLHYV ZHFKRVH WR PDN
SHUVRQDO DQG HQYLURQPHQWDO IUHHGRP IDFWRUV Rl HDFK ORFDOLW\ :
DJJUHJDWHG YDOXHV RIHDFK LQFOXGHG FKDUDFWHULVWLF 7KHUHDIWH!
WKH OHYHO RI WKH LGHQWLILHG VRFLR VSDWLDO XQIUHHGRPV 7KH GLUHI
RUQHXWUDO DQG ZKHWKHU ZH FRQVLGHU LW WR FRQWULEXWH WR YX0Q
KHDWLQJ WUDQVLWLRQ \HV RU QRLQLW ISH HFRB @ WGI\G LLQWDXEOHFH RQ DFFH
TLQFUHDVHG YXOQHUDELOLW\Y

7KH FRORXU VFKHPH LV XVHG WR GUDZ DWWHQWLRQ WR ZKLFK YXOQHUL
LW\ FRPSDUHG WR WKH +DJXH :H WKHUHIRUH VWDQGDUGLVH WKH YDOXI|
LQFUHDVHG YXOQHUDELOLW)\ LQ WKH GLUHFWLRQRIWKHLQIOXHQFHRQT
ZHDSSHQG D FROG ZDUP FRORXU VFDOH ZKHUH EOXH UHIOHFWV UHODWL
UHG UHIOHFWV KLJKHU YDOXHV FRPSDUHG WR 7KH +DJXH 7KH YDULDEOH
WR HQJDJH LQ WKH KHDWLQJ WUDQVLWLRQ IURP WKH SRSXODWLRQYV SHI

6FRUHFDUGY FRQWULEXWHWRDVLQJOH ORFDOLWANRYHUYLHZ SHU ORFI
VRFLR GHPRJUDSKLF JURXSV DQG KRZ WKHEXLOW HQYLURQPHQW LV FKD
ELOLWLHVDUH SUHVHQW 7KLV RYHUYLHZFDQ KHOS ZLWK FXVWRPLVLQJ |

6RFLR VSDWLDO YXOQHUDELOLW\LQGH]

$V WKLY UHVHDUFK LV FRQFHUQHG ZLWK VRFLR VSDWLDO SDWWHUQV LQ
WKH KHDWLQJ WUDQVLWLRQ ZHFUHDWHD FRPSRVLWHLQGH[FDSWXULQJ
WKH YXOQHUDELOLW\ LQ DFFHVVLQJ WKRVH RSSRUWXQLWLHV DV WKH C
DJJUHJDWLQJDOO FKDUDFWHULVWKBDWS JHYVHQGUHG® WH & WHROHQFUHDVH Y
GLUHFWLRQRILQIOXHQFHRQDFFHVVLELOLW\ 7KHDJJUHJDWLRQ LV SHUI
SHUFHQWLOH UDQNLQJ DQG WKHUHDIWHU WDNLQJ WKH PHDQ RIDOO Y X
OHYHO RIORFDO YXOQHUDELOLW\

JLQGLQJPXOWLGLPHQVLRQDO VRFLR VSDWLDO

TRDGGUHVV GLVWULEXWLYH MXVWLFH WKHVEBPXWO IOHVQRHUK RYEBRHEOWO EHL
RSSRUWXQLWIWHYVGLVWULEXWHG DFURVV OHYHOV RI ORFDO YXOQHUDELO
'HSULYDWLRQ PDSV DQG WDEOHVY DUH SUHVHQWHG SHU LQGLFDWRU LQ
TXDUWLOHY SURYLGLQJVRFLR VSDWLDO GLVWULEXWLYH SDWWHUQV IF

%WXUGHQV WKURXJK ZHOO EHLQJLQHTXDOLW\
,Q DUHFHQW VWXG\ RQ OHIW EHKLQG QHLJKERXUKR®GVW 8 GVXG BH UORKQ
IDFWRUV WKDW OHDG WR SODFHV EHLQJ V\VWHPDWLFDOO\ GLVDGYDQWD
DXVWHULW\ VWDWH UHWUHQFKPHQW DQG KLJK OHYHOV RI VRFLR HFERQF
WKH DFFXPXODWLRQ RI ORZHU ZHOO EHLQJ RXWFRPHV FRUUHVSRQGV W
SROLFLHV VRFLDO QRUPV DQG SRZHU G\QDPLFV WKDW GULYH VSDWLDO :

7KH PHDVXUHPHQW RI ZHOO EHLQJ LV FRPSOH[ DQG RIWHQ XVHV FRPS
ODWHG WR IRULQVWDQFH OHYHO RI ZHDOWK DQG VHBERESDMRNG/RIYE®IIUDLAD J
DJJUHJDWHG LQGLFDWRUYV PHDVXULQJ GLIITHUHQW DVSHFWV RI ZHOO EH
WUDQVLWLRQ HQHUJ\SRYHUW\ OLYDELOLW\ VRFLR HFRQRPLF VWDWXV

%HQHILWY WKURXJK DGDSWDWLRQ RI VSDWLDO HQHUJ\ JF
&RQVLGHULQJ WKH FXUUHQW GLVWULEXWLRQ RI VSDWLDO HQHUJ\ JRRG\
HITHFWLYH VR IDUDQG WKXV ZKRDQG ZKHUH DOUHDG\ KDV DFFHVV WR FO
LOQOWHUVHFWLRQV ZLWK OHYHOV RI YXOQHUDELOLW\LQ DFFHVVLQJ WHFKC
GLVWULEXWLRQ RI WKHVH VSDWLDO JRRGV DFURVV VRFLHW\DQG VSDFH

6SDWLDO HQHUJ\JRRGV DUH QRW DOORFDWHG UDQGRPO\WKURXJK VRFI
SLQQHG E\SROLF\LQFHQWLYHV DQG WKH QDWXUHRIWHFKQRORJLHV $V\
HQYLURQPHQW LV QRW D RQH WHFKQRORJ\ WUDQVLWLRQ WKH DGDSWDW
LV DVVHVVHG GLVWULFW KHDWLQJ KHDW SXPSV IXOO\JDV IUHH VROXW|
DQG VRODU 39 PRUHPDWXUH WHFKQRORJ\LQ WKHH[LVWLQJEXLOW HQYL



,GHQWLI\LQJ HITHFWLYH SROLFLHV DQG UHVRXUFHYV

2SSRUWXQLWLHV WKURXJK SROLFLHV DQG VRFLDO QRUP\
JXWXUH RSSRUWXQLWLHVLQ WKHKHDWLQJWUDQVLWLRQDUHFUHDWHG 7
LVVXHDW VWDNH HQKDQFLQJ VRFLHWDO IUHHGRP IDFWRUV

3XEOLF SRIKHFEtHUWLQJ 7UDQVLWLRQ 9LVLRQ RI 7KH +DJXH JLYHV DQ LQ
LGHQWYV DZDLW LQ WHUPV RI KHDWLQJ WHFKQRORJ\ ZKHUH 7KH +DJXH DL
LPSOHPHQWDWLRQ SODQV ,QDGGLWLRQ KRXVLQJFRUSRUDWLRQV DUH L
DEOH E\ WKH QDWLRQDO JRYHUQPHQW

6RFLDO QRAIHRQ/ORFDO VRFLDO QRUPV DUH DOLJQHG ZLWK WKH LVVXH D
SHRSOH DGRSW FOHDQ KHDWLQJ WHFKQRORJLHYVY ZKHQ DQ RIIHU LV SUHYV
QHHGHG WR PDNH GLVWULFW KHDWLQJ ORFDOO\IHDVLEOH WKLV SRVLWI
WR DFFHVV WKH KHDWLQJ WHFKQRORJ\ 7ZRLQGLFDWRUV DUH XVHG WR G
J)LUVWO\ WKHORFDO ZLOOLQJQHVV WR WDNHHQHUJ\WUDQVLWLRQ PHDV
LQGLYLGXDO DWWLWXGHV WRZDUGY WKH LVVXHDW VWDNH DQG ZKHWKH!
WKH SUHVHQFH RIORFDO HQHUJ\ FRRSHUDWLYHV LV XVHG DV DQLQGLFDW
VKDSHG FROOHFWLYHO\ DQG WKXV HQKDQFH ORFDO VXSSRUW IRU WKH L\

,GHQWLI\LQJ HIITHFWLYH SROLFLHVY DQG UHVRXU

$ WKUHH VWHS DSSURDFK LV WDNHQ WR DQDO\WH SURFHGXUDO MXVWLFH
SROLF\ UDWLRQMWXHHVHYDOXDWLYH IUDPHZRUN DVVHVVLQJ VSDWLDO UH\
FRYHUDJH DQG KRZ WR EXLOW FROOHFWLYH FLWL]JHQ HQJDJHPHQW HIIHFV

SROLF\FDWFKPHQW DUHDV
7TKHVSDWLDOLW\RISROLF\HIITHFWV LV XQGHUSLQQHGE\DFFHVV WR SROL
GLVWULEXWHG WKURXJKVSDFHUHODWHG WR ORFDO SHUVRQKWLODBIQG HQY
WKHVH VSDWLDOO\GLVWULEXWLYH SROLF\HIIHFWV FRXOG EHLQWHQGHC
DUHDV UHJDUGLQJWKHGLIITHUHQW SROLF\UDWLRQDOHV LQDGYDQFH 7K
WKH VSDWLDO GLVWULEXWLRQ RILQGLFDWRU GDWDVHWY ODUJHO\ FRU
MXVWLFH VHH VHFWHREK SROLF\UDWLRQDOH ZHDVVXPH WKHIROORZLC
DQHIIHFWLYH SUR[\IRUGHWHUPLQLQJWKH FDWFKPHQW DUHD

$+ , PSOHPHQW +HDWLQJ 7BIVQQUWKRQOERLEQVWUDWLYH QHLJKERXUKRR
SROLF\YLVLRQ IRUPDLQ KHDWLQJ WHFKQRORJ\IURP WKH +HDWLQJ 7U

I3URYLGHLQGLYLGROQVXEHKWHGGBSWDWLRQ RIVRODU 39DV D SURJ[\ DV
ZLWKLQWKHHQHUJ\WUDQVLWLRQDOUHDG\H[WHQG IXUWKHULQWR W
WKHKHDWLQJWUDQVLWLRQ :HDVVXPHWKDWWKHVDPHKRXVHKROGV
ODUJHO\VIRULQGLYLGXDO KHDW SXPSV DV ORFDO SHUVRQDO DQG H(

F6XSSRUW ORFDO HQHUSY FRRWHUDMLYKERXUKRRGY ZKHUH D ORFDO H(
LVDFWLYH

F/LON ZLWK KRXVLQJ FRIUBROUPMOLARIQWLHY ZKHUH PDQ\ KRXVLQJ FRUSRU

I$SFWLYDWH ZLOOBRQUQHOREBQMWVLHY ZLWK KLIJK ZLOOLQJQHVV GHULY
UHIOHFWLQJ KRXVHKROGVY ZLOOLQJQHVV WR WDNH HQHUJ\WUDQVLW

F$OOHYLDWH HQBVIQIRORADMO\LWLHY ZLWK D KLIJK VKDUH RI HQHUJ\ SRF

7KHFDWFKPHQW DUHDV IRU WKH GLITHUHQW SROLF\UDWLRQDOHVY HPHL
GLIITHUHQFHV LQ WKH XQGHUO\LQJ GDWD ZH DVVXPH WKH FDWFKPHQW D
ORFDOLWLHVIRUWKHLQGLFDWRUV ZLWKRXW D SUHGHILQHG FDWFKPHQW
XQFRYHU ZKHUH GLIITHUHQW SROLFLHV PLIKW EHHIIHFWLYH 'HULYLQJ WK
WKLY UHVHDUFK GRHY QRW DVVXPH HQJDJHPHQW ZKLFK GLITHUV WKURXJ
SURFHGXUDO MXVWLFH WKLV HQJDJHPHQW QHHGV WR EH EXLOW WR HQKI
YXOQHUDEOH ORFDO SRSXODWLRQV ZKLFKZLOOEH UHWXUQHG WRLQ VH



,GHQWLI\LQJ HITHFWLYH SROLFLHV DQG UHVRXUFHYV

'"HVSLWH XVLQJDUHDV WR GHULYH SROLF\HIITHFWV WKHUHLV QR QHFHYV
DvDQ DUHD EDVHG DSSURDFK 7KHUH LV D ORW RI YDULHW\ LQ WKH W\SH
FDWFKPHQW DUHDV ZKHUH GLIITHUHQW ORFDO UHVLGHQWY DQG ORFDO F
'"HILQLQIJWKHFDWFKPHQWDUHDY SURYLGHVD OLQHRIUHDVRQLQJWRLGH
HQG XS E\OLQNLQJ WKH FDWFKPHQW DUHDV WR WKH DQDO\VHV UHVXOWL

JRU WKLYV UHDVRQ FRPPXQLW\DSSURDFKHV DUHDOVR VXSSRUWHG

(YDOXDWLYHIUDPHZRUN IRU SROLFLHV
TKHHYDOXDWLYHIUDPHZRUN FDSWXULQJ FRVW HIIHFWLYH GHFDUERQLVI
DELOLWN LQ DFFHVVLQJ RSSRUWXQLWLHV LQ WKH KHDWLQJ WUDQVLWLRC(
GHFLVLRQ VXSSRUWLQJ LQGLFDWRUV HJ YXOQHUDELOLW\ GHFDUERQ
HYDOXDWLRQ RI WKHVRFLR VSDWLDO EDODQFHEHWZHHQ WKH WKUHH LQ
DJHRIWKHWKUHHLQGLFDWRUY (DFKHOHPHQW LY SUHVHQWHG LQ WKH |

(YDOXDWLYHLQGLFDWRUYV
7TKUHH VLPSOH LQGLFDWRUV DUH FRPSXWHG WR JLYH D ILUVW RYHUYLHZ
HDFK FRPPXQLW\ DVVXPLQJ SHUIHFW HQJDJHPHQW DQG WKDW LW LV WH|
I[UHH EXLOW HQYLURQPHQW IRU WKHDVVXPHG LQGLYLGXDO LQYHVWPHQ
DV DFWXDO RXWFRPHV ZLOO GLIIHU EDVHG RQ WHFKQLFDO HFRQRPLF D
FRPSOH[LW\ ZRXOG UHVXOW LQ PDQ\ VFHQDULRYVY DQG PRUH FRPSOH[ LQYV
XVHG FRPSXWDWLRQV DUH SUHVHQWHG DQG VHFRQGO\ ZKDW LV OHIW R
RIHDFKLQGLFDWRU IRUDVVHVVLQI WKHHQHUJ\WUDQVLWLRQ SRWHQWL

IT'"HFDUERQLGWRWHRXQWLDO B HU ORFDOLW\

h
le $ YHUDJH JDV XV DJH, SHYXPEHWRIGIZHOOLQIV
b £ »

ZKHYBHQRWHV WKW BREBDOH YWYV HDFK VW UHNWWKHIMW RQYWOMXP EHU R\
VHIPHQWYV LQ GRAMMIADWUER QL VDWILR © B&RMKHO@WLDEE VXPPLQJ WKH S
DYHUDJH JDV XVDJH DQG WKH QXPEHU RI GZHOOLQJV IRUDOO VWUHHW

I QYHVWPRQWY SHUMRFDOLW\

h
N $ AQVXODWLRBERBRWWEYJI VIVWHP FRVWYV JDV IUHHKHDWLQJ \
c/AE»

ZKHUBHHSUHVHQWYV HIRFKVEWXKB GMRMW DO QXPEHU RIjGZE® G WKH] VQYHYRW D
PHQW HRIMWVKH VXP RIWKHLQVXODWLRQDQG KHDWLQJ V\VWHP FRVWYV
FRUUHFWHG IRUJDV IUHH KHDWLQJ VROXWLRQV LQ SODFH

$9XOQHUDEAROUKMRI HDFH,ORFDOLW\
[ YXOQHUDELOLW\

9XOQHUPAIOERRSXWHG IRU HDFK ORFDOLW\ EDVHG RQ WKH PHWKRG]
7KLVLQGLFDWRUFDSWXUHV WK D¥E6BWVDELRS BR B WOXRAMAIHV\L Q
WUDQVLWLRQ

7TKXV JLYHQ WKH XQLTXH GLVWULEXWLRQV RI YXOQHUDELOLW\ GHFDUEF
WKHLQGLFDWRUV ZLWK SHUFHQWLOH UDQNLQJ 3HUFHQWLOH UDQNLQJ
RUGHUHG LQWHUYDOV HQKDQFLQJ WKH XQGHUVWDQGLQJ RI WKH UHOD\
GLVWULEXWLRQ 7KLV SURYLGHV D VFDOH LQGHSHQGHQW UREXVW DQG
FRPSDULQJ WKH WKUHH LQGLFDWRUV 8VHIXO WR VWDQGDUGLVH VNHZH(
DOORZ HDV\ FRPPXQLFDWLRQ RQ WKH VSDWLDO SDWWHUQV RI HDFK LQGl
PDWKHPDWLFDO UHSUHVHQWDWLRQ LV DV IROORZYV



,GHQWLI\LQJ HITHFWLYH SROLFLHV DQG UHVRXUFHYV

$3HUFHQWLRIHHDFENQGLFDWRY SHU ORFDOLW\
W o SHUFHQWLOH 5D QNIR ULQREAFO MAR\U

ZKHYWHSUHVHQWY HDFK LQ G L[F DMWRIW BR Q D\HIY ER/Q\WAVQ\E H
QRWHV HDFK ORFDOLW)\ GKHVSAHRPFEHXQWHLE®IRUM@PFK ORFDOLW\DFURVV W
JLYLQJHDFK ORFDOLW\D SRVLWLRQ UHODWLYH WRIDOO RWKHUV EDVF

6SDWLDO EDODQFHEHWZHHQ WKH WKUHH LQGLFDWRUV

7KH SURSRVHG HYDOXDWLYH IUDPHZRUN LV FRQFHUQHG ZLWK FRVW HIIH]
LQJLQIRUPDWLRQ DERXW YXOQHUDELOLW\ &RPSDULQJWKUHHPDSV VLG|
RQHQHHGV WR GHULYH KRZ WKH WKUHH PDSV DUHUHODWHG 5HSUHVHQW
LQYHVWPHQW LQ D WULSDUWLWH IUDPHZRUN DOORZV IRUDQ LQWHJUDW
WKHVH WKUHH LQGLFDWRUY 7HUQDU\ GLDJUDPV SURYLGH D JUDSKLFDO .
WULDQJOH UHSUHVHQWLQJ WKH EDODQFH RI WKHVH WKUHQDEGLROIWRU
GHHSHU H[SORUDWLRQ LQWR VFHQDULRY ZKHUH WKH\ PHHW 7KLV PHWKEF
LW\ RI WKH WKUHH FRPSRQHQWYVY 2 YXOQHUDELOLW\ GHFDUERQLVDWLRQ
VIQHUJLHV ZHOO XQGHUVWRRG $WHUQDU\SORW FDQ EH XVHG IRU YLVXD
LQJWRLGHQWLI\ FRQILIXUDWLRQV WKDW HQDEOH FRVW HIILFLHQW GHF
YXOQHUDELOLWLHYV

8VLQJD WHUQDU\ SORW WR UHIOHFW FRORXU PLIWXUHV GDWD SRLQWYV
WKHLU UHODWLYH SRVLWLRQ LQ WKH WHUQDU\ SORW $V WKH GDWD SRL
ORFDOLWLHV WKHEDODQFH EHWZHHQ WKH WKUHH LQGLFDWRUYV FDQ EH
VSHFLILFDOO\IRU SROLFLHY LQ WKH FRUUHVSRQGLQJSROLF\FDWFKPHQ
Q GSURYLGHV DIOH[LEOH LPSOHPHQWDWLRQ RI WKH ORJLF RI WHUQDU\ I
WR FHQWUH GDWD SRLQWYV 7KLV OLEUDU\JHQHUDWHYVY WKH WHUQDU\ SOR
SRVLWLRQLQ WKHWHUQDU\ SORW WR WKHGDWD WDEOH 7KLV FRORXUF

BROLF\EDODQFHRYHUYLHZ
TR HYDOXDWH WKH RYHUDOO EDODQFH EHWZHHQ WKH WKUHH LQGLFDWR
DJJUHIJDWLRQ VWHS LVPDGH 7KLVIROORZVWKHORJLFSUHVHQWHG IRU W
WKURXJK VSDFH ZKHUH WKH SHUFHQWLOH UDQNHG YDOXHV DUH DYHUDJ
SROLF\UDWLRQDOH 7KHPDWKHPDWLFDO UHSUHVHQWDWLRQ IRU WKLV L

fOHDQ SHUFHQWROHDPKQNQGLFDWRU RYHU SRR IF\ FDWFKPHQW DUHDV
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ZKHWEHQRWHV HDFK\GRDER\LQGLFDWR[U 'BX0 QEBRQ EV IMMR/QVP HQW

N DQGGHQRWHY HDFKoQRFDWEMALI&HV WKDW DIRFOIOL WKH FDWFKPHQW

HIRU SRW I7ZKH PHDQ SHRf QMADDH- XODWHG E\ DYHUDJL QU WHKH SHUFHC

LQGLADRYRIW DOO QWRDWLIWUHYLWKLQ WKHRFBW@®KPHQW DUHD

7KH PHDQ SHUFHQWLOH UDQNV RI HDFK LQGLFDWRU DUH YLVXDOLVHG
WLRQDOH 5DGDU FKDUWV JLYH WKH SRVVLELOLW\WR UHSUHVHQW YDULI
FRPSUHKHQVLYHRYHUYLHZRIHDFK SROLF\UDWLRQDOH ,WWKHUHIRUHE
WUDGH RIIVEHWZHHQ SROLF\UDWLRQDOHY 7KHPHDQ SHUFHQWLOHUDQ
DVWKHFRPPRQ UHIHUHQFH SRLQW 7KLV GHVLJQ DOORZV DVVHVVPHQW F
DQG ZKHWKHU LW LV H[FHHGLQJ RUIDOOLQJ VKRUW FRPSDUHG WR 7KH +D.
VHOQVLWLYLW\RIHDFK SROLF\WR WKH WKUHHLQGLFDWRUV

3ROLFLHY ZKRVH LQGLFDWRUYV DUH DERYH WKH PHGLDQ WR D VLJQLILF
FRYHULQJ WKDW LQGLFDWRU ZKLOH WKRVH EHORZ WKH PHGLDQ PD\ KLJ
WKDW LQGLFDWRU 3ROLFLHV WKDW KDYH VFRUHVY FORVH WR WKH PHGLD
FRYHUDJH ZKHUH ODUJH GHYLDWLRQV IURP WKLV FRXUVHPLJKW VLJQDO



,GHQWLI\LQJ HITHFWLYH SROLFLHV DQG UHVRXUFHYV

5HVRXUFHV IRUFROOHFWLYHFLWLIHQ HQJDJHPHQW
,QWKHFRQWH[W RI DFKLHYLQJ SURFHGXUDO MXVWLFH FROOHFWLYH FLV
KDQFH SROLF\ HITHFWLYHQHVYV ZKLOH LQFOXGLQJ YXOQHUDEOH ORFDO
HQDEOLQJ FROOHFWLYH HQJDJHPHQW D UBHUGNWHRUAHE RIGORKD @ XLEPHILIQ FRE
WLYHWYDQFLDO FDSDFLW\DRIGHRXWBIOREGBRP XQLFD W IKRHOFXW U KM W XVUMDNW H
WKHVH IDFWRUV LV SUHVHQWHG DV ORZ PHGLXP RUKLJKDYDLODELOLW
LGHQWLILHG *HQHUDOO\ ZKHQ WKH OHYHOV DUH RQ WKH ORZHU VLGH Pl
HQKDQFH FROOHFWLYH FLWLIHQ HQJDJHPHQW ZKLFK KDV LPSOLFDWLRQ)

7KH OHYHOV RI WKH IDFWRUV DUH GHWHUPLQHG EDVHG RQ WKH QDWXU
HLWKHU SURYLGHFROOHFWLYHILQDQFLDO FDSDFLW\RUIRVWHU FRPPXQ|
RIORFDO HQHUJ\ FRRSHUDWLYHV LV GHULYHG IURP WKH VSDWLDO LQWHL
PHQWDUHDV ZLWK WKHFDWFKPHQW DUHDV RIORFDOHQHUJ\FRRSHUDW L)
RYHUYLHZ RI EXLOGLQJ EORFNV IRUFROOHFWLYH FLWL]HQ HQJDJHPHQW
PRUHFDQEHLGHQWLILHG WKDW HQKDQFH FLWL]HQ FROOHFWLYHYV



SHVXOW)

7KLYV FKDSWHURXWOLQHVWKHUHVXOWV RIWKHFRQFHSWXDOLVDWLRQ RI
UHFRIQLWLRQ MXVWLFHZKHUGFHGWKINVBEQWLILHG ORFDOLWLHY DUH SUHYV
ELOLWLHV DUH PDGH LQVLIJKWIXO DQG WKH OHYHO RI ORFDO YXOQHUDEL
RQGLVWULEXWLYAKMXYIWHWLKH GLVWULEXWLRQRIZHOO EHLQJ VSDWLDO H(
DUHHYDOXDWHG WKURXJK VRFLHW\DQG VSDFH XVLQJWKH OHYHO RI ORF
J)LQDOO\ SURFHGXUDO MXVWZERHUN D GWRAHVARHEN LV SUHVHQWHG IRU HYD
SROLF\UDWLRQDOHY IROORZHG E\ WKH FDWFKPHQW DUHDV RI GLIITHUHQ
TKHUHDIWHU EXLOGLQJ EORFNVIRUHIIHFWLYH FROOHFWLYH HQJDJHPHC

SHFRIQLWLRQ MXVWLFH 6RFLR VSDWLDO YXOQ

7KH UHVXOWV RI WKH LPSOHPHQWDWLRQ RI WKH WKUHH VWHS DSSURDFK
WLRQDUH SUHVHQWHG LQ WKLV VHFWLRQ LQ WKH VDPHFRQVHFXWLYH VW
SUHVHQWHG WKDW HVWDEOLVK WKH DQDO\WLF D O8HRRRQ/GIB\U XX BHNVFXH @ |
WKHVH ORFDOLWLHV LQ WHUPV RI WKHLU VRFLR GHPRJUDSKLF DQG EXLO
OLJKW YXOQHUDEL\OWWHHWKLUG VWHS ZH SUHVHQW WKH HPHUJHG VSDWL
DFFHVVLQJ RSSRUWXQLWLHYV LQ WKH KHDWLQJWUDQVLWLRQ

/IRFDOLWLHV RIVSDWLDO FRKHUHQFHLQ ORFDO FKDUDFW
2XUIRFXVOLHVRQILQGLQJORFDOLWLHVY WKDW UHIOHFW ORFDO UHDOLW
DQG EXLOWHQYLURQPHQW FKDUDFWHULVWLFV %\ SURFHVVLQJ VWUHHW
VWUHHW VHIPHQWY FRQWDLQLQJ WKH VRFLR GHPRJUDSKLF DQG HQYLL
WDEOHLWK WKH PD[ S UHJLRQDOLVDWLRQ D OJRURMMDKIPL W IHHHVVIHUF NV LARXQ G
LGHQWLILHG ORFDOLWLHYV D DH$®WHW HQWHG REDIQUWUHY KDYH FRKHUHQW
WKH VKDSH RI WKH ORFDOLWLHV HPHUJLQJ GLUHFWO\IURP WKH GDWD 7K
ZHI1LQG WKH KLIKHVW QXPEHU RI GLVWLQFW ORFDOLWLHV ZKHQ PHHWLQ
LQHDFKORFDOLW\ 7KH QXPEHU RI GZHOOLQJVLQ HDFK ORFDOLW\UDQJH

&RPSDULQJ WKLV WR WKH QHLIJIKERXUKRRGYV RI EKAKHUIKW KH IQXPQ W H
EHU RIGZHOOLQJV UDQJHV IURP WR WKH ORFDOLWLHV JLYHDILQHU
7TKHUHE\ WKH ORFDOLWLHV JLYH D SUDFWLFDO GLYLVLRQ RI WKH UHVLG
SHRSOH OLYH ZKLOH PDLQWDLQLQJD PDQDJHDEOH QXPEHU RI GZHOOLQJ\

7TKHLGHQWLILHG ORFDOLWLHV DUH QRW FRQGLWLRQDO XSRQ WKH DGP
PXOWLSOHORFDOLWLHVDUHIRXQG ZLWKLQ DGPLQLVWUDWLYHERXQGDU
FRXOG RYHUODS ZLWK PRUH WKDQ RQHDGPLQLVWUDWLYH QHLJKERXUKRT
RQO\RQH ORFDOLW\ DQG WKXV ORFDOLWLHVY GR QRW RYHUODS
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D ,GHQWLILHG ORFDOLWLHV ZLWKLQ 7KH +DBX$GPLQLVWUDWLYH QHLJKERXUKRRG ERXQGDULHV RI 7KH

JLIXUH ,GHOQWLILHG ORFDOLWLHY FRPSDUHG WR DGPLQLVWUDWLYH QHLJKERXUKRRGYV
OD[ 3UHJLRQDOLVDWLRQ DOJRULWKP WKDW SURFHVVHG DSSUR[LPDWHO\ VWUHHW VHJF
FRKHUHQW LQ WKHLU VRFLR GHPRJUDSKLF DQG EXLOWHQYLURQPHQW FKDUDFWHULVWLFV

QHLIJKERXUKRRGV RI 7KH +DJXH ZLWK WKH QXPEHU RIGZHOOLQJV UDQJLQJIURP WR
ORFDO UHDOLWLHYV

6FRUHFDUGY RIORFDO YXOQHUDELOLWLHYV
7R PDNH ORFDO UHDOLWLHYV LQVLIKWIXO VFRUHFDUGY DUH FRQVWUXFW
HOYLURQPHQWDO FKDUDFWHULVWLFVY DQG KLJKOLJKW 0 RWFH ORFIDEH-WWD,
DVVLIQHG QXPEHU E\WKHUHJLRQDOLVDWLRQ DOJRULWKP WKHORFDWL
$Q HQODUJHG VFRUHFDUG LV DYMDQIODWEOG\LRDIXUHY DQG HQJIJDJHPHC
VKRXOG EH GHVLIQHG WR DFNQRZOHGJH WKH QHHGV RI YXOQHUDEOH JUF
WKH\DUH QRW OHIW EHKLQG LQ WKH GHFDUERQLVDWLRQ SURFHVYV

JRUHDFK FDWHJRU\ FRUUHVSRQGLQJWR WKHFDWHIJRUWHKWHDLQ® HQYGLF!
SUHWDWLRQ RI WKHVFRUHFDUG RI ORFDOLW\ LV WKHIROORZLQJ

+$JHUHODWLYHO\PDQ\UHVLGHQWY DUH \HDUV ROG ZKLFK LV XVHG
\RXQJFKLOGUHQ

fOLJUDWLRQ EDFNNBPRMHGEE ZLWK UHODWLYHO\PDQVUHVLGHQWY KDYLQ.
WLRQ EDFNJURXQG

F+RXVHKROG VWIMHXFIMWXIUHHO\ PDQ\ VLQJOH SHUVRQ DQG VLQJOH SDUHC

1 QFRPUHHODWLYHO\PDQ\VWDWHEHQHILWUHFLSLHQWY EHIRUH UHWLU
SURSHUW\ YDOXDWLRQLQGLFDWLQJ ORZHU LQFRPHV

$++RPH RZQHUVKICSDWLYHO\ ORZ VKDUH RI SULYDWH UHQWLQJ DQG KLJK
FRUSRUDWLRQV UHVXOWLQJLQ D ORZVKDUHRISULYDWHRZQHUV 7K
IXQFWLRQ

$+(QHUJUHODWLYHO\PDQ\GZHOOLQJV WKDW QHHG LQVXODWLRQ XSJUD

HQHUJ\ODEHOV &RU' IROORZHG E\HQHUJ\ODEHOV ( )RU* $OWKRXJK
WKH JDV XVDJH LV UHODWLYHO\ORZ FRPSDUHG WR 7KH +DJXH 7KLV FR
GZHOOLQJYV QRW LQFRUSRUDWHG LQ WKLV UHVHDUEK

F'"ZHOOLQJ WQSWKLYVY ORFDOLW\ WKHUH DUH SULPDU\ DSDUWPHQWYV
EHLQJ FRQQHFWHG GZHOOLQJV 2Q DYHUDJH WKHUHDUH ILYH XQLW\
GLYLVLRQ FRPSDUHG WR 7KH +DJXH

FT%XLOW SBHXLRGLQIJY DUH EXLOWLQ GLIITHUHQW SHULRGV ZLWK HYHL
GZHOOLQJV LV EXLOWLQ WKH SHULRG ZLWK WKHUHPDLQLQJ V|



5HFRJQLWLRQ MXVWLFH 6RFLR VSDWLDO YXOQHUDELOLW\

D /RFDWLRQ RI ORFDOLW\ E '"HVFULSWLRQ RI/RFDOLW\ QXPEHU O
SLFWXUHLQFOXGHG RQ WKH QH[W SDJH

JLIXUH 6FRUHFDUG RIDQ H[DPSOH ORFDOLW\ GHVFULELQJVRFLR GHPRJUDSKLF DQG EXI
ELOLWLHVLQDFFHVV KLJIKOLJKWHG 5HGLQGLFDWHYVY D KLIJKHU OHYHO RIRFFXUUHQFH RI W|
WR 7KH +DJXH DQG EOXHWKHRSSRVLWH *UH\LV XVHGIRULQGLFDWRUV WKDW GR QRW UHIC
KHDWLQJ WUDQVLWLRQ IURP WKH KRXVHKROGVY SHUVSHFWLYH

,QVXPPDULVDWLRQ WKHH[DPSOHORFDOLW\LVFKDUDFWHULVHGE\DE
ZLWK WKH EXLOGLQJ VWRFN FRQVLVWLQJ RI SULPDULO\DSDUWPHQWYV
RQDYHUDJHKDYLQJ XQLWV SHUEXLOGLQJ 7KHGZHOOLQJVDUHPDLQO\E

ZLWKWKHUHPDLQLQJGZHOOLQJV EXLOWLQ WKHSHULRG |
KRZHYHU GR QRW PHHW FXUUHQW LQVXODWLRQ VWDQGDUGY 7KHVF
UHJDUGYVY WR SROLF\ PDNLQJ WKDW WKH ODUJHVW VKDUH RI GZHOOLQJV (¢
WKHHITHFWLYH EXLOGLQJ UHJXODWLRQV LQ WKRVH SHULRGYV DQG WKH F

,Q WKLY ORFDOLW\ VRFLR GHPRJUDSKLF FKDUDFWHULVWLFV SUHYDLC
7TKHUHIRUH WKH QHHGV DQG EDUULHUV WR WKH WUDQVLWLRQ RI WKHVH
UHFRJQLVHG LQ SROLF\ PDNLQJ DQG WDLORUHG HQJDJHPHQW VWUDWHJ
DFWLYHO\UHDFKHG RXW WR DUH SDUHQWYV RI \RXQJFKLOGUHQ SHRSO
JURXQG VLQJOH SHUVRQ DQG VLQJOH SDUHQW KRXVHKROGY SHRSOH Z
UHFLSLHQWY 7KHVHVRFLDOJURXSVDUHDURXJKHVWLPDWHRIWDUJHW
WKH ORFDOLW\ IRUH[DPSOHLQ WHUPV RI ZKDW QDWLRQDOLWLHY OLYH L
FKDUDFWHULVWLFVDUH HJ HPSOR\PHQW VLWXDWLRQDQG SHUVRQDO
EHQHILWY EHIRUHUHWLUHPHQW DJH

$OWKRXJIJKIRUVRPHFKDUDFWHULVWLFVY ZKHUH WKH SUHYDOHQFH LV OF
QRWLQGLFDWH WKDW QR HITRUWYV VKRXOG EHPDGH WRLQFOXGH WKHLU ¢
HQJDJHPHQW VWUDWHJILHYV
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JLIXUH 7KHVFRUHFDUG RI WKHH[DPSOH ORFDOLW\ HQODUJHG
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