Sustainable Horizons 10 (2024) 100085

Contents lists available at ScienceDirect

Sustainable Horizons

o s
WHIEH-STRIVEST0

o %

ELSEVIER

journal homepage: www.elsevier.com/locate/horiz

t.)

Check for

Policy integration for brownfield regeneration: An analytical tool S|

Armin Mehdipour® ", Jon Kellett?, Elisa Palazzo ", Martin Larbi ©

@ School of Architecture and Civil Engineering, University of Adelaide, Adelaide, South Australia, Australia
® Faculty of Built Environment, University of New South Wales, Sydney, New South Wales, Australia
¢ College of Art and Built Environment, Kwame Nkrumah University of Science and Technology, Kumasi, Ghana

ARTICLE INFO ABSTRACT

Keywords: Fragmentation of policymaking within government structures and hierarchies can often impede the formulation

Policy i_““’-gration and implementation of sustainable urban policy. This fragmentation is apparent in complex issues such as the

]érownﬁelds remediation and redevelopment of brownfields. This paper addresses integration across multiple policy domains
overnance

using brownfield regeneration as a vehicle. Building on the logic and principles of Environmental Policy Inte-
gration (EPI), we present a structured analytical tool (namely Policy Integration for Brownfields- PIB) to aid in a
systematic analysis of brownfield policy across different regimes at different stages of policy development. We
demonstrate the utility of PIB with examples from the USA, Europe, UK, Japan, and China to highlight the critical
factors essential to ensure brownfield regeneration meets the overarching aim of making cities more sustainable.
The findings suggest a need for balance between often conflicting environmental and non-environmental goals in
multiple phases of brownfield policymaking and practice, both between levels of government (horizontally) and

International experience
Analytical tool

across sectoral interests (vertically).

1. Introduction

The organizational structure of government normally includes
boundaries designed to focus policymaking and assist with complexity
and pressures from wide-ranging interests. Whilst specific organiza-
tional frameworks can assist in problem definition and resolution, they
are also a source of difficulties. Hence, the location of power and re-
sponsibility across multiple sectors and layers of government is of great
significance in policymaking (Leiren and Jacobsen, 2018). Achieving
United Nations Sustainable Development Goal (SDG) 11 (UN, 2015), to
make cities more sustainable, poses particular policy challenges, given
its multiple dimensions. A classic problem of governance derives from
the existence of policymaking silos in the form of distinct departments
with specific responsibilities, for example Health, Housing, Economic
Development, Environment and Planning. These horizontal siloed de-
partments tend to operate autonomously, and do not always share in-
formation or work collaboratively which often lead to policies that do
not align or complement each other (Lagreid and Rykkja, 2014). The
fragmentation of policy decisions resulting from organisational silos
with differing sectoral interests, historical regulations, and jurisdictional
structures can pose obstacles to the implementation of policy. To break
down barriers across different policy areas, it is essential to establish

* Corresponding author.
E-mail address: armin.mehdipour@adelaide.edu.au (A. Mehdipour).

https://doi.org/10.1016/j.horiz.2023.100085

cooperative interaction between disparate administrative functions.
Cross-sectoral domains such as finance and environment are prime
examples.

The siloed nature of government may be viewed as a horizontal
functional problem. When faced with multi-dimensional problems,
particularly those relating to sustainability, a second problem of
governance often derives from its hierarchical organisation, which may
be viewed as a vertical integration problem. Distinct national, state/
regional, and local levels of government are common in most countries
and whilst local circumstances vary, policy integration, jurisdictional
responsibility, resource allocation and political alignment are all areas
where problems can occur. For example, in Australia, the recent COVID
pandemic has highlighted the differing responsibilities, political atti-
tudes and policy imperatives of federal and state governments (Downey
and Myers, 2020). A third generalised problem of governance relates to
policy focus. Often this may be discerned as a political reflection of right-
and left-wing perspectives, with the right supporting liberal
non-interventionist stances which focus on the private sector as the
driver of economic development in contrast to a more socially oriented
approach from left wing governments, who tend to view development in
broader terms than simply economic. Cultural and economic contexts
can also be important, with long held societal values playing an
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important role in determining where policy focus is placed (Bell and
Oakley, 2014). For instance, as most developed world countries recog-
nise that a shift away from high carbon fuels such as coal is critical for
future sustainability, Australia, the world’s largest exporter of coal,
continues to argue for its production and use. Therefore, policy in
different regions often differs in content and emphasis, despite
addressing common global aims such as SDGs.

The problems outlined above are relevant in the formulation and
implementation of sustainable urban policy. In particular, the frag-
mentation of policy involving separate departments with disparate ob-
jectives at different levels of governments can pose obstacles to the
recycling of urban brownfields. The term brownfield has been widely
used in academic literature and policy documents since the 1990s. At
present, there are different interpretations of the brownfield concept
worldwide which often leads to a misunderstanding of what sites may be
categorized or not as brownfields (Jacek et al., 2022; Loures and Vaz,
2018). The United States Environmental Protection Agency (USEPA,
1996) first introduced the term brownfield as an abandoned, idled, or
underutilised land that involves “the presence or potential presence of a
hazardous substance, pollutant, or contaminant. However, several coun-
tries, e.g. the UK, Germany and France, have labelled brownfield more
broadly as a Previously Developed Land (PDL) that represents both
contaminated and non-contaminated derelict land (Rey et al., 2022;
Rizzo et al., 2015). In the light of this variation in definitions, for the
purpose of this research, brownfield is discussed as “previously developed
land (excluding agricultural land) that is currently unoccupied or not in
productive use and is known or suspected to be contaminated”.

Brownfield sites often lie derelict for long periods as a result of low
demand stemming from health concerns and high remediation costs.
Over the past few decades, increasing importance has been attached to
brownfield policy across different countries owing to the closure of
polluting industries and growing marketability of land to increase
housing supply (Dixon, 2007a; McCarthy, 2009; Adams et al., 2010;
Sarni, 2009; De Sousa, 2021). The economic potential of these underu-
tilised sites, accompanied by environmental, spatial, and social consid-
erations demand a coordinated approach to land recycling across the
brownfield policy arena. Brownfields are still not fully recognized for
their potential for redevelopment, primarily because the ecological
expertise is marginalized in the decision-making process (Cox and
Rodway-Dyer, 2023). The polarity of motivations for site redevelop-
ment, coupled with variances in the linkages between environmental
and non-environmental domains are distinct when it comes to making
decisions about brownfield development processes.

The economic potential of brownfields, accompanied by environ-
mental, spatial, and social considerations demand a coordinated
approach across various governmental departments with distinct sector-
specific priorities. This paper contributes to the existing literature by
developing a structured analysis tool, named Policy Integration for
Brownfields (PIB). PIB is adapted from the concept of “Environmental
Policy Integration (EPI)” to address policy areas that span multiple
sectors and strategic goals. Originating in Europe in the late 1980s, EPI
was developed as an effective approach to the development of area-
oriented environmental policy in a range of political and scientific
contexts. So far, no attempt has been made to articulate EPI in the
context of brownfield regeneration. The PIB tool offers a way of inter-
rogating brownfield policy and practice, regardless of political or
regional context. The aim is to craft a framework for evaluating
brownfield regeneration policies which is flexible and adaptable to
changing circumstances. To test the efficacy of the tool, we examine five
cases, namely the US, Europe, UK, Japan, and China. Each regime’s
approach to brownfields is viewed through the analytical lens of PIB.
This approach allows insight into the challenges and opportunities fac-
ing different policy systems in addressing land recycling and reuse as
part of achieving objectives set by SDG 11.

The paper is organized as follows. First, we review the existing
literature on brownfield policy in different contexts. Drawing on this
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review, we outline the key elements of a successful brownfield gover-
nance model with sustainable and resilient urban development (SDG 11)
as the overarching goal. Following an explanation of the criteria for case
selection and the data collection methods, we provide an overview of the
theoretical lens through which the cases are analysed. Here we intro-
duce the PIB tool and show how it has evolved from EPI. Building on this
explanation, we then test the selected cases against the dimensions set
out in the tool. This analysis allows us to conclude with some insights
into brownfield policymaking. By this means, the paper underlines the
pervasive problem of government silos, using brownfields as the vehicle
to show how policy can be formulated and applied where there are
multiple levels of hierarchy across multiple departments with sectoral
interests.

2. Varying approaches to brownfields

Over the past three decades, brownfield policy has progressed in
different countries with different emphases. Inner-city revitalization and
public health protection represent two key themes (Syms, 1999;
Nathanail and Bardos, 2005; Thornton et al., 2007; Alexandrescu et al.,
2016; Pizzol et al., 2016; Limasset et al., 2018). Generally, brownfield
regeneration policies aim at sustainable development with three stra-
tegic goals; (1) area based socio-economic regeneration, (2) improving
the environmental conditions of specific sites, and (3) relieving devel-
opment pressure on greenfields (Dixon, 2006; Mehdipour and Rashidi
Nia, 2013). Legislation and policy concerning brownfield regeneration
are widely discussed in respect of soil remediation, land use planning,
environmental technology, economic policy, public health, and com-
munity development. The literature suggests that different countries, at
different stages of urban development and with different socio-economic
characteristics, set different priorities and use different policy ap-
proaches depending on how they perceive the problem and the different
policy goals they are seeking to meet.

The policy response to brownfields in many European countries is
encapsulated in regional planning strategy concerned with sustainable
urban regeneration. The regeneration/land recycling agenda in Europe
is a powerful driver of policy development. However, given growing
concerns over environmental and public health issues in recent years,
soil contamination has become of paramount importance to brownfield
policy and practice across Europe (Nathanail et al., 2007; Vanheusden,
2009; Rizzo et al., 2015; Bardos et al., 2016). In response to growing
spatial and environmental concerns in Europe, the European Union (EU)
and European Environment Agency (EEA) have developed significant
structural programs to encourage brownfield regeneration across
member states. The EU has been proactive in the formulation of inte-
grated support system for sustainable soil management practices. The
most recent proposal for a Directive on Soil Monitoring and Resilience is
a notable example that puts in place a solid monitoring framework for
contaminated soils. As outlined in the proposal (EC, 2023), soil is still
not subject to a coherent set of regulations in several states in Europe
due to the lack of comprehensive and harmonized soil monitoring
schemes. At present, only a small number of European countries (e.g.
Netherlands, France, Germany) have legislation specific to protection,
management, and sustainable use of soil (Panagos et al., 2013; Morar
et al., 2021).

In the US, brownfield policy is increasingly set in the context of
environmental aspects of land development and environmental justice
issues. This can be justified on the grounds of environmental-driven
recognition of brownfield issues amongst the various stakeholder
groups, e.g. policymakers, developers, investors, landowners, and op-
erators, involved in the regeneration of brownfield sites (Heberle and
Wernstedt, 2006). Nevertheless, the economic potential of brownfields
is also an overriding criterion for subsequent development of distressed,
but well located, urban sites (Lee and Mohai, 2012). Since the
mid-1990s, a range of studies has examined the effectiveness of
brownfield policy in both decontamination and marketability of land at
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different levels (Eisen, 1996; De Sousa, 2005, 2021; Jones et al., 2010;
Hollander et al., 2010). To address growing concerns over environ-
mental and economic issues, US federal and state governments have
adopted collaborative approaches to area-wide brownfield remediation
and redevelopment. The EPA’s Brownfields Program (or Superfund) and
state Voluntary Clean-up Programs (VCPs) provide widespread envi-
ronmental liability exemptions for non-responsible purchasers and de-
velopers as well as economic incentives, such as low-interest loans, land
value tax abatement and clean-up tax credits. These economic incentives
have leveraged contributions from private developers, business com-
munities, and non-profit organizations.

In addition to extensive discussion of brownfield policy in the US and
Europe, there is a growing literature in other countries, such as Canada
(De Sousa, 2003, 2006), Australia (Newton, 2010; Wu and Chen, 2012),
China (Cao and Guan, 2007; Xie and Li, 2010; Liu et al., 2014), and
Japan (Miyagawa and Nakayama, 2003; Otsuka and Abe, 2008; Dixon
et al., 2011). In some, such as China, brownfield is regarded as a new
agenda engaging urban land use and environmental law (Xie and Li,
2010). Complexity is introduced due to the lack of any legal definition of
what constitutes brownfields in China. Where policy is poorly devel-
oped, the literature tends to understate the extent of the problem.
Several studies (Miyagawa and Nakayama, 2001; Otsuka and Abe, 2008;
Dixon et al., 2011; Adams et al., 2010) review brownfield regeneration
policies through a comparative analysis of different countries. For
example, Miyagawa and Nakayama (2001) make a comparison of na-
tional Acts on treating land contamination in Japan, the Netherlands,
Germany, and the UK, and Adams et al. (2010) evaluate how brownfield
policy has developed in Canada, the US, England and Scotland. Table 1
presents a summary of the literature on brownfield regulation and
planning policy.

Regulatory factors in brownfield regeneration

As discussed earlier and summarised in Table 1, policy emphasis on
brownfield regeneration varies across jurisdictions driven by political,
cultural, and economic factors. These factors influence how govern-
ments and stakeholders approach and prioritize brownfield regeneration
efforts. While these efforts reflect general trends and motivations, they
may not apply uniformly the same country or region, especially for large
countries like US and China. For example, in the US, brownfield
regeneration is guided by a wide range of federal and state-level pro-
grams that aim to facilitate the redevelopment of contaminated sites.

Table 1
Summary of the brownfield regulation and policy-based literature.
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However, the implementation and approach at the local level can vary
considerably across different cities and states (Jacek et al., 2022). Fac-
tors such as funding availability, level of community engagement,
planning strategies, and the presence of local resources and expertise all
play a part in the diverse range of approaches adopted for brownfield
regeneration. Similarly, in China, while the central government has been
proactive in promoting brownfield regeneration, local policies and
practices can differ due to variations in regional economic development,
land use demand, and regulatory conditions (Liu et al., 2023). The
variation in policy emphasis on brownfield regeneration reflects the
nuanced interplay of political and socioeconomic dynamics within each
jurisdiction. Given the multiplicity of motivations and jurisdictional
interests, the interaction between different horizontal and vertical
government sectors is complex and can result in differing approaches to
brownfield regeneration even within the same regions and political
domains. An effective reform of a nation’s approach to brownfield
regeneration requires an integrated policy model, which must include a
range of factors including:

Consideration of economic viability.

Integration with spatial planning policy.

Recognition of public health and safety concerns.

Protection of the environment.

Policy and action at appropriate levels of government.

Legal recognition and regulation of brownfields.

Monetary and regulatory programs, incentives and tools.
Attention to environmental liability issues.

Clear policy and practice in respect of redevelopment.
Addressing socio-cultural stigma attached to land contamination.

w

Research method

Through the lens of the PIB, we seek to explain the processes of
successful brownfield regeneration. Drawing on the idea of policy
integration originating from EPI, we conceptualize PIB as an analytical
tool to examine brownfield governance through comparing multiple
cases. The study considers five international cases, including the USA,
EU, UK, Japan, and China. The selection of case studies for this research
has been largely based upon an analytical framework using the repre-
sentative method (Seawright and Gerring, 2008). Each case represents a
unique experience in respect of brownfields policy and practice. The
literature review summarized in Table 1 serves as a basis to determine

Context Scope of Studies

Notable Refs.

UK

Broad dimensions of land recycling and reuse policy and planning
approach, e.g., housing supply, property development, land ownership
issues
Overview of the government policy on contaminated land and
knowledge required for environmental management
EU - The analysis of the EU-wide brownfield regeneration networks (e.g.,
CABERNET, CLARINET, and NICOLE)
- The operational implication and application of the EU policy framework

in member states
Market Demand for Adaptive Reuse
Decision support system for remediation of contaminated land focusing
on public health concerns and environmental justice issues
Marketability of land at different levels though collaborative
public—private partnership
Superfund and its serial state expansion (VCPs)
Other - Overview of the current brownfield decision-making process and anal-

Contexts ysis of the condition

- Development of a new legislative or regulatory language in the light of
international experience
Economic viability and environmental responsibility
Risk identification and analysis

us

(Tallon, 2010; Adams et al., 2010; Rey et al., 2022; Raco and Henderson, 2006; Dixon,
2006, 2007b, 2007a; Tiesdell and Adams, 2004; Nathanail and Bardos, 2004; Rey et al.,
2021)

(Nathanail et al., 2007; Vanheusden, 2009; Rizzo et al., 2015; Bardos et al., 2016;
Panagos et al., 2013; Morar et al., 2021; Thornton et al., 2007; Sessa et al., 2022;
Hammond et al., 2021)

(Eisen, 1996; Geltman, 2000; Davis, 2002; Simons et al., 2003; Collins, 2003;
McMorrow, 2004; Alberini et al., 2005, De Sousa, 2005, 2021, Wernstedt et al., 2006a
2006b, Jones et al., 2010, Heberle and Wernstedt, 2006, Lee and Mohai, 2012,
Hollander et al., 2010)

(De Sousa, 2003, 2006; Newton, 2010; Miyagawa and Nakayama, 2003; Xie and Li,
2010; Cao and Guan, 2007; Otsuka and Abe, 2008; Dixon et al., 2011; Wu and Chen,
2012; Liu et al., 2014; Song et al., 2018; Li et al., 2017; Orderud et al., 2020; Zhang
et al., 2023)

" Such countries as Australia, Canada, Japan and China, where brownfields have acquired recent political significance.
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which cases were appropriate. As suggested by the literature, the US
brownfield policy reflects pioneering initiatives mainly for contami-
nated lands driven by environmental and public health concerns. By
contrast, the UK and EU experiences represent well-developed regional
strategies associated with brownfield redevelopment under the umbrella
of urban regeneration. The selection of Chinese and Japanese cases was
largely motivated by the desire to examine the legal and regulatory
framework in developing and developed countries with low level of
maturity regarding brownfield regeneration. Such diversity of cases
helps to establish the replication logic for the analysis of brownfield
governance across different regions and political regimes.

Both secondary and primary data are used in this paper. The data for
the context of US, EU and UK are entirely secondary including govern-
ment reports, policy directives, and academic literature. These second-
ary resources are systematically identified for review based on their
comprehensiveness, credibility, and relevance to the subject matter. The
immaturity of brownfield policy in Japan and China necessitated the
collection of primary data in addition to the secondary sources. Primary
data was collected through interviews with city officials, professionals,
public development agencies, academics, and urban researchers. Over-
all, 24 semi-structured face-to-face interviews were undertaken in Japan
and China between 2017 and 2021 including interviews with 13 urban
researchers and academics, 9 government officials, and 2 public devel-
opment agencies. The emphasis of the interviews was on identifying the
traditional policy drivers and hierarchy of planning approaches to
brownfield regeneration adapted by both countries in light of their po-
litical and socio-economic structure. A ‘Snowball Sampling Method’
(also known as chain sampling or referral sampling) was used to identify
interview participants. To access hard-to-reach people and data, this
method proves beneficial by soliciting recommendations from partici-
pants for acquaintances who may be eligible for participation (Miller
and Brewer, 2003). The participants were identified based on their
expertise, experiences and affiliations of different development
agencies. Selected participants were directly or indirectly related to
brownfield regeneration and sub-study areas. For participants from
government, senior officials of the organisations were selected for
interview which include both urban development and environmental
protection bureaucrats at different levels of governance. Respondents
have been anonymized in reporting the interview data. As the interviews
were semi-structured in nature, only those data relevant to addressing
the research objectives have been considered for this study.

4. Theoretical framework

The idea of policy integration lies at the heart of this paper. We use
EPI as the theoretical framework to develop a novel analytical tool,
named PIB, through the lens of which the phenomenon of brownfield
regeneration can be examined in detail. Below we provide a background
to EPI and explain the development of PIB.

4.1. Environmental Policy Integration (EPI)

Environmental Policy Integration (EPI) was introduced by the Eu-
ropean Commission (EC) in the late 1980s to heighten environmental
awareness across the policy development and implementation process.
The concept of sustainable development promoted under the European
Community’s first Environmental Action Plan in 1973 (Lafferty and
Hovden, 2003) demanded joined-up policy delivery across disparate
actors and sectors, but also across the EU Member States. Since the late
1990s the EU has further developed mechanisms and policymaking tools
offering an evaluation framework and administrative process for
application of EPIL In 2005, the European Environment Agency (EEA)
published two important technical reports (EEA, 2005a, 2005b; Dixon,
2007b). These reports address policy and practice instruments to deliver
EPI across European legislation using market-based, spatial planning,
and environmental management instruments to ensure environmental
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concerns are reflected within all non-environmental policy sectors.

EPI has received widespread scientific support (Lenschow, 2002;
Nilsson and Persson, 2003; Lafferty and Hovden, 2003; Persson, 2004;
Jordan and Lenschow, 2010; Runhaar et al., 2014). In defining EPI,
there is unanimous agreement on strong intra-governmental relation-
ships across disparate actors and sectors. To foster potential relation-
ships between departments and levels of governance, (Lafferty and
Hovden, 2003) have developed the idea of EPI in two dimensions, one
horizontal and one vertical. Vertical Environmental Policy Integration
(VEPI) refers to “the extent to which a particular governmental sector
has taken on board and implemented environmental objectives as cen-
tral in the portfolio of objectives that the sector continuously pursues”.
Horizontal Environmental Policy Integration (HEPI), on the other hand,
stands for “the extent to which a central authority has developed a
comprehensive cross-sectoral strategy for EPI” (Lafferty and Hovden,
2003). The VEPI dimension addresses siloes i.e. ministerial sectors,
whereas HEPI relates to the responsibility of one central authority i.e.
central government (cabinet) or particular legal body or commission in
respect of sustainability (Fig. 1).

EPI in land use planning and policy

Environmental factors play a fundamental role in addressing sus-
tainable development goals in cities. However, sustainable land use
planning must also address socio-economic viability and spatial quality
in cities (Berke, 2002). Thus, the integration of environmental policies in
spatial planning requires the application of process-oriented and inter-
disciplinary approaches to address all three dimensions of sustainability.
This requires a common language and mutual understanding amongst
urban planners and environmentalists in all phases of decision-making
and action. The seminal contribution to the rigorous analysis of
spatial-environmental policy integration was made by (Simeonova and
van der Valk, 2009). They argued EPI be implemented in the urban
planning process by constructing consensus-building and interactive
dialogues between relevant spatial and environmental actors with
minimal hierarchical relations (Fig. 2). Drawing primarily on their
comprehensive analysis of various approaches, they conclude that a
“Communicative Approach” is most likely to achieve EPI in the context of
urban land use planning.

The case for joint decision-making and robust communication be-
tween specialized governmental departments is similarly strong for
brownfield regeneration governance. In addition to environmental as-
pects, international experience shows that the integration of economic
policy in all phases of brownfield decision-making is equally important.
If the sole policy aim is environmental restitution, then opportunities to
involve the private sector in urban regeneration and save on public re-
sources may be lost, resulting in weak demand for contaminated sites
from developers. As such this represents an inefficient and unsustainable
use of public resources. Similarly, public health represents a cross sec-
toral concern that must be integrated into brownfield policy.

4.2. Development of PIB in the light of EPI’s principles

We build on the underlying logic of EPI to introduce a tool for ana-
lysing brownfield regeneration processes which we call Policy Integra-
tion for Brownfields (PIB). The PIB tool aims to explain the brownfield
phenomenon from both policy and practice perspectives and can be
applied in different political or regional contexts. The tool identifies
policy differences and gaps in specific nations’ policies using a hori-
zontal and vertical framework for the analysis. We frame the PIB tool in
three analytical dimensions, including the (1) policy and legislative
drivers, (2) policy actors and domains, and (3) critical elements in the
brownfield development process (as depicted in Fig. 3). The first two
derive from the logic of EPI, the third derives from the literature specific
to brownfields.

The first dimension of PIB allows analysis of policy and legislative
drivers to brownfield decisions in different regimes. The factors driving
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Horizontal Dimension
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(Overall Responsibility for Sustainable Development)

Vertical Dimension
(e.g. Ministry/Dept.)

Vertical Dimension
(e.g. Ministry/Dept.)

Vertical Dimension
(e.g. Ministry/Dept.)

Agriculture ’

[ Energy }

[ Transport J

Fig. 1. Horizontal and vertical dimensions of EPI (Source: adapted from (Lafferty and Hovden, 2003).

Spatial planning
organizational domain
(actors)

Urban arena of interest
Spatial-environmental conflicts

Organizational
Communication
& Learning

Environmental planning
organizational domain
(actors)

Performance of EPI

Fig. 2. Structure of the communicative approach to EPI in urban land use planning (Source: adapted form Simeonova and van der Valk 2009).

the development of brownfield policies tend to be justified on the
grounds of economic growth, spatial planning, public health and safety,
and environmental protection. Countries, such as the US and Japan,
view brownfield recycling and reuse from an environmental standpoint,
whereas many countries in Europe are predominantly driven by spatial
planning and sustainability priorities when considering brownfield
regeneration.

The primary objective of both EPI and PIB is to recognize the policy
and sectoral relationships which need to be integrated. Achieving this
objective relies heavily upon coherent cross-sectoral communication
and action at different levels of government, including the national,
state/regional and local levels. The second dimension of PIB addresses
organizational relationships, including ‘environmental protection or-
ganization’ and ‘spatial planning organization’ as major policy domains
in brownfield regeneration. Often, these domains appear to act as silos.
Building on the EPI framework, we argue that a successful brownfield
governance model should be capable of being translated and imple-
mented simultaneously along two dimensions of policy actors and do-
mains, namely, Horizontal Environmental Policy Integration for
Brownfields (HPIB) and Vertical Environmental Policy Integration for
Brownfields (VPIB). The former underlines the overall responsibility for
sustainable development and environmental consideration- which is
often done by the national cabinet-, whilst the latter maps environ-
mental challenges across various ministerial sectors and their composite
departments.

Based upon the success factors derived from the literature (Section

2.1), the third dimension of PIB includes a series of elements necessary
to successful brownfield regeneration. In practice, as outlined below,
these elements are variable in both quantity and quality across different
regimes. However, in order to meet SDG 11, all of the factors listed in
Section 2.1 are required in a holistic brownfield policy regime.

5. Testing five cases through the lens of PIB

Having introduced PIB as an analytical tool to explore brownfield
governance and policy regimes, we now test its applicability and effi-
cacy. To do so, we examine brownfield policy in the USA, Europe, UK,
Japan, and China, using the three analytical dimensions set out above.
This analysis allows us to assess the performance of brownfield regen-
eration approaches across the five cases. The data for the analysis was
essentially derived from secondary sources (i.e. academic literature, and
policy documents), accompanied by the semi-structured interviews
conducted in Japan and China. Using the literature and interviews as a
base, we scored the variables across the three analytical dimensions on a
six-point scale (using - and + symbols) to build a comparative
perspective on brownfield policy (see Fig. 4).

5.1. Policy and legislative drivers

The PIB tool assumes that brownfield regeneration is essentially
driven by four factors, namely economic viability, spatial planning,
environmental protection, and public health and safety. Amongst these
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Policy & Legislative Drivers

(VPIB)

Ministerial Sector

State/Provincial Government

Local Government

Economic Spatial Public Health Environmental
Viability Planning & Safety Protection
[ Policy Actors & Domains ]
Overall Responsibility for Sustainable
Brownfield Development (HPIB)
Spatial Environmental Protection
Planning Organization Organization

Cross-sectoral
Communication

& Action

(VPIB)

Ministerial Sector

State/Provincial Government

Local Government

Critical Elements in Brownfield Regeneration Process

Legal Recognition &
Regulation of Brownfields

Monetary and Regulatory
Programs, Incentives and Tools

Attention to Environmental
Liability Issues

Clear Policy and Practice in
Respect of Redevelopment

Addressing Socio-cultural Stigma
Attached to Land Contamination

Fig. 3. Brownfield regeneration explored through PIB.

drivers, ‘environmental protection and public safety’ are often closely
paired as are ‘economic viability and spatial planning’ (Fig. 3). Policy
impacts from all these drivers can affect the well-being of surrounding
communities. Drivers of brownfield policy are usually a combination of
the factors depicted in Fig. 3 and the relative weight ascribed to each is
variable.

Policy and legislative drivers of brownfield regeneration differ
significantly across different regimes. In the US and Japan, for example,
environmental concerns and public health issues are the key drivers in
the formulation of brownfield regeneration policy. For these countries,
soil contamination is the trigger and accordingly environmental pro-
tection agencies are the key actors. It is important to note that the

environmental policy driver is often accompanied by strong economic
motives in respect of clean-up and redevelopment of contaminated sites.
For example, in the US, the emphasis of brownfield policy has been
placed on the provision of environmental liability programs, remedia-
tion tools and economic incentives for stakeholders interested in rede-
veloping contaminated sites (Eisen, 1996; Alberini et al., 2005). In
Japan, however, the economic perspective of development has been
overshadowed by the environmental and social problems created by
high-risk brownfields (Mehdipour, 2020). Perhaps for this reason, unlike
in the US case, the Japanese government has not yet established a strong
mechanism to leverage private investment from real estate markets in
brownfield projects.
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Testing Five Cases through the Lens of PIB
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Fig. 4. Comparative analysis of brownfield situation in five international cases through the lens of PIB.

From the European and UK perspectives, brownfield regeneration is
justified on the wider ground of spatial imperatives given the necessity
for urban consolidation and demographic concentration in cities. The
EU has recognized brownfield recycling as a planning solution adopted
within the agenda of sustainable urban regeneration, rather than simply
as environmental protection (Couch et al., 2008). In the case of China,
however, results from interviews suggest that economic development

appear to be the main drivers of brownfield regeneration. This implies
that the redevelopment of contaminated land is primarily motivated by
the prospect of increasing land values, particularly in light of China’s

rapid urban and industrial growth.
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5.2. Policy actors and domains

Successful brownfield regeneration requires effective collaboration
at all levels of governance, including the national (central or federal),
state and local. Two policy sectors at the highest-level of governance (i.
e. environmental protection and spatial planning ministries) tend to play
crucial roles in multiple phases of brownfield redevelopment projects
(see Fig. 3). To achieve long-term brownfield planning goals, spatial and
environmental sectors need to develop a coherent structure based on
shared and mutual authority, despite their individual sectoral goals. The
PIB tool helps explain both the differences between regimes in respect of
different agencies and governance structures and how a modified
approach might assist in addressing communication and policy inte-
gration issues. In Japan, for instance, institutional barriers and differing
directions within environmental planning visions (outlined by Ministry
of Environment) and land use planning visions (outlined by Ministry of
Land, Infrastructure, Transport and Tourism) have led to serious in-
consistencies between brownfield-related policies, ending in failure in
several redevelopment practices (Dixon et al., 2011). The most famous
example is the relocation project of Tsukiji Fish Market in Tokyo. In
2008, soil and groundwater under the proposed new site for the market
were found to be highly contaminated (Yamamoto, 2017). The reloca-
tion scheme has been delayed for over a decade, mainly due to the lack
of communicative approach adopted by high-ranking officials during
the decision-making process for construction and decontamination work
of the site.

Furthermore, successful brownfield activities demand collaboration
between levels of government. Generally, the national government de-
velops holistic regeneration mechanisms and resources, based on which
state and local government jurisdictions pursue plans for brownfield
projects. But this is not always the case. In Japan and China, as suggested
by interviews, the management authority and control of brownfield
regeneration is vested in municipal governments. In China, for example,
local municipalities have authority over land use planning and envi-
ronmental regulation of brownfields, with limited connectivity to the
central government (Mehdipour, 2020). In the Chinese context, the local
government often deals with key issues associated with brownfield
development, such as setting practice guidelines for assessment and
remediation of contaminated land. Conversely, the US and UK govern-
ments have taken a conventional top-down approach to tackling
brownfield issues. By this means, the policy and funding challenge of
brownfield regeneration in these cases normally involves federal and
state governments, whilst local government deals with on the ground
regeneration.

5.3. Critical elements in brownfield regeneration process

PIB sets out a series of key elements that are typical in the regener-
ation of brownfield sites. We now analyse these elements at the levels of
policy and practice. The key brownfield-related issues in planning policy
and practice in US, Europe, UK, Japan, and China are examined in the
lens of the following performance factors:

5.3.1. Legal recognition and regulation of brownfields

It is clear from examining how brownfields have been defined and
tackled in each case that there is a linkage between the concept of
brownfield and the legal response to it. Various countries have adopted
diverse interpretations of the term "brownfield," leading to its distinct
application in land use planning, management, and legislative contexts.
In regions with strong environmental values and a robust regulatory
framework, such as in the US, there is a greater emphasis on environ-
mental remediation and health risks. In areas where economic growth is
a priority, such as China, brownfield sites can be seen as opportunities
for fostering economic activity. In the case of US, we observe clarity of
definition. USEPA has taken the lead role in formulating remediation
programs and historically emphasized addressing contaminated land
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through initiatives like the Superfund program since the mid-1990s.
Moreover, the EPA’s Brownfields National Partnership Agenda
(USEPA, 1997) helped to promote multiagency federal activities and
build partnerships between different departments at the highest level of
governance. Under this agenda and other initiatives, most notably
Partnership for Sustainable Communities (USEPA, 2010), the US gov-
ernment has pulled together three national departments, including
Department of Transportation (DOT), Department of Housing and Urban
Development (HUD) and EPA, to work collaboratively on brownfield
projects.

In the UK, given the significance of land use planning, brownfields,
which include both contaminated and non-contaminated sites, are often
treated as a planning issue falling under the Department for Levelling-
Up, Housing and Communities. Successive reorganisations since 2006
have replaced the Department of the Environment, Transport and the
Regions (DETR), under which both environmental and land use issues,
including brownfields, used to be addressed. Hence, brownfields were
dealt with within a single department in the UK but more recently re-
sponsibility has split between two departments. This situation contrasts
with environmentally driven brownfield regulation in other countries,
such as the US and Japan.

5.3.2. Monetary and regulatory programs, incentives and tools

Brownfield regeneration often relies upon private investment within
real estate markets. To promote regeneration of brownfield sites, policy
linkages between the public and private sectors are important. As the US
case demonstrates, such linkages are critical where contaminated sites
demand expensive remediation. In general, brownfield-related incentive
programs are offered by governments in two different forms including:
(1) monetary supports (e.g. tax credits, loans and technical assistance
grants), and (2) non-monetary supports (e.g. environmental insurance,
technical guidelines and liability relief provisions).

The US has been proactive in providing redevelopment tools for
brownfield remediation and redevelopment. Over the past two decades
or so, a range of financial incentives and environmental liability ex-
emptions have been provided under comprehensive federal and state
programs. Most of these tools and fiscal incentives are usually granted
through the State Voluntary Clean-up Programs (VCPs) (Wernstedt
et al., 2013). Unlike the US experience, in Europe, no direct legislation
specifically related to brownfields seems to exist, but brownfields are
indirectly regulated within the environment or soil pollution directives
or laws (Jacek et al., 2022). Some notable EU initiatives are the
comprehensive data management system (ESDAC) and cooperative
networks for contaminated lands (e.g. CABERNET, NICOLE), providing
a legal liability mechanism (ELD) and allocating a range of structural
funding resources (ERDF and CF). Unlike the US and EU cases, land
contamination is regarded as a novel agenda in the Japanese and Chi-
nese systems. Policy in these two countries is much less developed. As
suggested by interviews, in Japan, despite the designation of general
subsidies for landowners who do not have enough financial resources,
there is no comprehensive funding mechanism stimulating land reme-
diation and reuse. Similarly, the Chinese government provides no direct
funds for regeneration of contaminated sites. However, in both the
Japanese and Chinese cases, technical guidelines and environmental
standards have been developed to assist landowners and developers in
remediation.

5.3.3. Attention to environmental liability issues

The risk of legal liability associated with land contamination has
always been an important concern for brownfield landowners, de-
velopers and authorities. This risk can threaten the feasibility of rede-
velopment. The Polluter-Pays Principles (PPP) and environmental
liability are thoroughly addressed within the US and EU legal and reg-
ulatory systems. In the US, many federal legislative programs, particu-
larly the Small Business Liability Relief and Brownfields Revitalization
Act, together with the state-driven VCPs provide liability protection for
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new land owners, purchasers and developers (Brandon, 2012). In
Europe, the Environmental Liability Directive (ELD) offers widespread
exemption tools for remediation of brownfield sites (EC, 2006). How-
ever, since the enactment of ELD in 2006, the European Commission has
faced difficulties matching local soil management legislation in several
member states, e.g. Germany, France, and Netherlands, that have had
their own long- standing liability systems.

In Japan and China, the liability situation is complex. In these
countries, the application of the PPP has become relatively difficult to
achieve for two reasons. The first is associated with the existing legal
and regulatory system at the national level of governance. As interviews
suggest, in both countries, environmental liability is mainly handled by
prefectural governments in Japan and municipalities in China (Mehdi-
pour, 2020). In Japan, the national regulatory framework addresses the
liability issue, albeit vaguely. The Chinese soil remediation system
provides no concise guidelines for identification of liability and associ-
ated penalties (Xie and Li, 2010). The second reason is pertinent to the
rapid pace of development and land use change in such countries, most
notably in Japan. Given the compressed timescale between active use
and redevelopment of land, in several cases, it is not possible for local
authorities to trace the original polluter and, as a result, innocent
landowners or developers may be compelled to bear remediation costs.

5.3.4. Clear policy and practice in respect of redevelopment

Approaches to remediation vary between countries. In general, two
approaches are often adopted. The first is the ‘total clean-up approach’,
based on which the site is fully decontaminated, irrespective of the type
of end use (Kellett, 1999). This is a widely recognized approach, used in
many counties, such as Japan, China, and a handful of European states,
where remediation projects opt for expensive ‘dig and dump’ methods
(Xie and Li, 2010). Here the policy emphasis is placed on the reason why
the land became contaminated, pursuing the primary objective of
eliminating the environmental and public health risks associated with
brownfields. However, the risk assessment, evaluation and remediation
techniques to manage uncertainty and variation in this traditional
approach are prohibitively costly, resulting in poor adoption in most
nations (Kuppusamy et al., 2017).

The second approach is the ‘risk-based’ or ‘suitable for use’ approach
which is more cost-effective through tailoring the extent of removal and
remedial actions required to the level of risk suitable for prospective
land-use. While the risk-based approach underpins economic manage-
ment of contaminated land, it does not inherently represent a holistic
sustainable approach given the complexity of sustainability assessment
(Bardos et al., 2011), especially when it intersects with the social facets
of development, e.g. public health, safety, ethics and locality (Cap-
puyns, 2016). In addition, from an environmental perspective, partial
cleanups can be shown to face inevitable failure at some future date
(Meyer, 2010). Nevertheless, given the economic feasibility of the
risk-based approach and increasing development costs especially in
inner-city areas, this approach has evolved widely in many developed
countries with solid brownfield regulatory framework, particularly in
the US. The USEPA has been a proponent of Risk-Based cleanups, such as
Risk-Based Corrective Action (RBCA) and Risk-Based Decision Making
(RBDM) (USEPA, 2016). Under the Seventh Environment Action Pro-
gramme (7th EAP), the European Commission has also mandated Eu-
ropean member states to establish a proportionate risk-based approach
within a binding regulatory framework. However, as the direct legal
responsibility for the management of brownfields in Europe is state
dependant, several member states have not fully applied the risk-based
approach due to the lack of methodological principles, as well as
insufficient infrastructural support and experience with techniques for
soil and groundwater remediation.

5.3.5. Addressing socio-cultural stigma attached to land contamination
Another important concern that influences brownfield planning
policy and practice relates to public attitudes to contaminated land.
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Environmental contamination in most cultural and social contexts is
viewed as a stigma (Eisen, 2015). Stigma relating to contaminated sites
often poses obstacles to identifying the extent of land contamination in
many countries. Some of these obstacles include:

- Difficulty in communication risk management to public, particularly
amongst developers and new land purchasers.

- Landowners’ reluctance to register their contaminated lands.

- Governments’ reluctance to publicly reveal their records that results
in inaccurate data and information on the history of contaminated
land in many regimes.

- Depressed demand for brownfields from developers and real estate
markets.

In Japan, the stigma associated with brownfield is extremely
noticeable, given ingrained public attitudes towards environmental
problems (Otsuka and Abe, 2008). Results from interviews suggest that
under pressure from landowners, the Japanese government was forced
to remove contamination records for fully decontaminated sites, causing
difficulties in public accessibility for data on previously contaminated
sites. In the late 1990s, the UK government abandoned the national
registration of contaminated land for the same reason. However, public
registration has subsequently been resumed in England and Wales
through a comprehensive contaminated land register.

The US government has taken an effective approach to address
stigma and negative images of brownfields. Over the past two decades or
so, the transparent environmentally driven system for brownfield
remediation has raised public awareness of contamination issues in the
US. Widespread fiscal incentives offered by the federal and state gov-
ernments have increased the market demand for brownfield sites.
Because of the supportive policy for contaminated land, brownfield sites
have become valuable assets in the US and, thus, potential developers
and investors tend to be attracted to them.

6. Discussion

Based upon three inter-related dimensions, the paper has framed PIB
for analyzing brownfield-related decisions and actions across five in-
ternational cases (see Fig. 4). Under the first dimension set out in the
tool, it is clear that policy and legislative drivers of brownfield regen-
eration vary between the five regimes. In the US and to some extent in
Japan, although spatial and economic motives are evident through anti-
sprawl and land reuse policies, environmental protection, health, and
public safety are the major policy drivers to brownfield regeneration. By
contrast in Europe, brownfield policies and legislative actions have been
predominantly driven by land use planning regulations and the necessity
of spatial reorganization of cities. In the case of China, the marketability
of brownfields and economic drivers for urban development appear to
be paramount.

The second dimension of PIB focuses on the cross-sectoral relation-
ships across multiple levels of governance with particular attention to
horizontal and vertical jurisdictional structures. In Japan and China,
local and municipal governments often deal with brownfield-related
issues in both strategic planning and project actions, with limited de-
gree of intervention from higher levels of government. However, the US
experience represents a conventional top-down approach, with federal
and state governments as the main actors providing the overarching
policy framework and funding mechanisms for site clean-up. In such a
conventional case, the management and action take place locally, but
within a strategic framework developed nationally. Compared to the
Chinese and Japanese experiences, this collaborative governance
network along a continuum of top-down approach appears to be more
effective in remediation and redevelopment of contaminated sites in
practice.

In the third dimension, the PIB tool underlines a series of critical
development elements. The comparison of the five international cases,
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highlights the critical performance factors in their different brownfield
policies and practices (see Fig. 4). Public understanding of the brown-
field phenomenon and the resulting legal responses to it differ signifi-
cantly in different jurisdictions. As largely reflected in the case of Japan,
cultural disquiet over contamination issues has imposed restrictions on
government policy approaches to regeneration of contaminated sites.
The Japanese experience essentially shows that a stigma resulting from
environmental contamination is often attached to brownfields and this
can hinder land registration, environmental assessment, and remedia-
tion processes. Stigma represented a problem in the UK in the 1990s
since labelling a site as contaminated could impact on its market valu-
ation. This stigmatization problem has been largely rectified in the UK,
the US and many European countries given the decades-long public
awareness and government policy development in respect of soil and
groundwater contamination.

As Fig. 4 shows, PIB assists us in identifying a suite of policies that
together can contribute to the overarching aims of SDG 11 and helps
identify where policy weaknesses exist as a result of siloed re-
sponsibilities or ineffective governance structures. It suggests the need
for balance between often conflicting environmental and non-
environmental objectives. PIB also demonstrates that the location of
power and accountability in environmental and spatial agencies in both
vertical and horizontal dimensions is critical to successful regeneration
of brownfield sites. Further application of PIB could investigate
brownfield policy integration in different countries with different
governance models.

The explanatory analysis provided by PIB suggests that there are a
number of key considerations which need to be addressed in any suc-
cessful brownfield regeneration regime. Whilst these may be tempered
by political, cultural and economic factors, any attempt to reform a
nation’s approach to brownfield regeneration would need to include the
following:

e Recognition of the importance of environmental sustainability in the
context of future strategic urban planning.

A clear definition of brownfield land.

e Comprehensive data on contaminated sites.

Clear policy frameworks to identify trigger points in recognizing
contaminated sites.

Clear lines of communication and share of responsibilities between
levels and departments of government within both top-down and
bottom-up regimes.

Clear lines of communication and share of responsibilities between
governments, industry stakeholders and public communities.

e Comprehensive tools, programs and funding mechanisms.

e Clear policy on a range of site-specific redevelopment aspects, such
as risk management or total cleanup.

Clear policy directions, technical knowledge and expertise in respect
of soil and groundwater remediation.

e Application of the PPP through legislation along with liability pro-
tection for subsequent land-owners.

Clear policy frameworks which address potential stigma risks asso-
ciated with land contamination and registration.

Conclusion

This paper examines policy integration in respect of brownfield land
recycling. Building on EPI, it develops PIB as an analytical tool. The key
steps are review of literature to provide a systematic analysis of the
context and policy in different locations followed by construction of a
horizontal and vertical framework for analysis. This is then used to
identify the key components of successful policy driven by the over-
arching aim of SDG 11. Application of PIB has identified policy differ-
ences and gaps in specific nations’ brownfield policies. The outcome of
the PIB analysis is an overview of how a comprehensive policy agenda
might be framed and critically, how it needs to be situated within
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government structures and hierarchies. We consider that the approach
outlined here advances the rationale and application of EPI and using
Brownfields, as a case example, provides a practical method which could
be used by governments to address policy formulation across multiple
domains. We propose that this approach could potentially be adapted to
other policy arenas, for example energy, minerals or natural resources
conservation, building on relevant literature review. Further research is
also required to examine how the policy integration approach might be
applicable across other problems and issues for governments, especially
in arenas where there is fragmentation of policy due to multiple goals
and governance structures.
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