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“No single incentive or tool is capable of leveraging redevelopment on more than a fraction of the 

brownfield inventory by 2035. To advance community development and economic development goals 

the City of Portland must work with local, regional and statewide partners to implement a broad 

program of incentives and tools" (Bump, 2013: 1). 

 

1. Introduction 

Redevelopment of brownfields is widely recognized in the United States and Germany as an 

opportunity to promote economic, community, and sustainable development, as well as public and 

environmental health (Umweltbundesamt, 2005; Grimski and Ferber, 2001; Tomerius, 2001; US EPA, 

2014). In recent years, public sector entities in the Portland, Oregon metropolitan region have 

undertaken a renewed focus on redevelopment of brownfield sites. Seeking to build upon well-

developed state and local government programs, several studies have been conducted to assess the 

brownfields situation and develop policy proposals for brownfield redevelopment, particularly based 

on model policies from other US states and cities (City of Portland BPS, 2012b; Homolac, 2011; 

Metro, 2012; Port of Portland et al., 2004; PDC, 2010).  

This paper compares brownfield and urban planning policies and strategies in Portland and Oregon 

with those in Düsseldorf and Germany, and seeks to enrich the policy discussion in each place based 

on those findings. To conduct the research, I reviewed relevant planning and policy documents and 

scholarly literature from Oregon and Germany, as well as interviewed policymakers and practitioners 

in Germany. I conducted approximately two dozen semi-structured interviews during 2014 and 2015, 

asking questions about brownfield remediation and redevelopment and urban planning instruments, 

institutional structures, policies, goals, and strategies in Düsseldorf, North Rhine-Westphalia, and 

elsewhere in Germany (see Appendix). I supplemented this research with information from experts in 

Oregon. 

First, this paper provides portraits of Portland and Düsseldorf. It then reviews the applicable 

terminology and brownfield situation in the two cases studies and discusses the respective land use 

planning policy frameworks and use of associated targets to measure and drive outcomes. The paper 

then discusses the contaminated site regulatory frameworks and compares and contrasts the 

approaches to investigation and availability of data on potentially contaminated sites, the process for 

site assessment, and public sources of funding. The paper concludes with a discussion of the findings, 

limitations, and areas for future research. 

2. The Case Studies 

2.1 Germany and Oregon 

The United States and Germany share key governance and economic similarities pertinent to urban 

planning and policy matters (Hirt, 2007, 2010; Schmidt and Buehler, 2007). Both are liberal 

democracies with federal governance systems that experienced similar patterns of economic 

restructuring and levels of gross domestic product per capita growth in recent decades (Leonard, 1983; 

Hirt, 2007, 2010; Schmidt and Buehler, 2007). Legal responsibility for site contamination is similar in 

Germany and the US/Oregon. Federal agencies from the two countries have also conducted a 

multiphase bilateral working group to share information about brownfield redevelopment 

technologies, approaches and policies, including case study projects from Portland (US EPA and 

BMBF, 2006, 2012). 

The land use regulation and planning regimes in the US and Germany are quite different, however. 

The US approach is typically characterized by localization and fragmentation, with comparatively 

weak overt involvement of the federal and most state governments, corresponding delegation of land 

use authority to municipalities, reliance on zoning (especially to separate land uses), and weak links 

between zoning and comprehensive planning (Light, 1999). However, the land use planning 
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framework in the state of Oregon is an outlier in the US and resembles German policies, encouraging 

development of urban areas and restricting development of rural lands (Leonard, 1983; Light, 1999). 

Germany and Oregon both require coordinated plan development and implementation by lower levels 

of government to address specified qualitative planning goals. Regional planning bodies also play a 

significant role in both Portland and Düsseldorf. Together, these factors provide a basis for comparing 

the policy frameworks for contaminated site remediation and brownfield redevelopment in two cities. 

2.2 Portrait of Portland 

Portland is the largest city in the state of Oregon, on the West Coast of the United States of America. It 

is situated at the northern end of the fertile Willamette Valley and at the confluence of two major 

rivers: the Willamette and the Columbia, which forms the border between the states of Oregon and 

Washington and flows to the Pacific Ocean. As of 2012, the city of Portland had a population of 

587,865 and the functional urban area spanning seven counties in Oregon and Washington had a 

population of 2.3 million, while approximately 4 million people live in Oregon as a whole (OECD, 

n.d.-a; PSU Population Research Center, 2015).
1
 Of the 2.3 million people living in the functional 

urban area, approximately 1.5 million people live within the ‘urban growth boundary’ designated by 

Metro in the Oregon portion of the region (Christensen, 2015). Between 2000 and 2011, the city of 

Portland population grew by an average of 0.925% per year and the Portland urban functional area 

population grew an average of 1.45% annually (OECD, n.d.-a; PSU Population Research Center, 

2015). 

Portland has experienced strong sociodemographic reurbanization trends. Between 1980 and 2010, the 

share of central city Portland residents living in census tracts ranked in the top-third for income in the 

metropolitan area more than doubled (Baum-Snow and Hartley, 2015). Whereas a vast majority of 

American cities between 1990 and 2012 experienced a shift of the lowest income groups from central 

cities to first ring suburbs, Portland is one of a handful of cities in which incomes and education rates 

are highest in the central city and gradually decline toward the urban periphery (Juday, 2015). The 

Portland city core also increased its share of metropolitan region employment between 2002 and 2011 

(Cortright, 2015; Hartley et al., 2015). 

Cities and counties adopt comprehensive plans to meet Statewide Planning Goals in Oregon, which 

was one of the first states in the US to adopt a statewide land use planning framework. In the Oregon 

portion of the Portland metropolitan region, voters in 1978 created a directly elected regional 

government, Metro, that also has planning competency (Abbott and Abbott, 1991). Portland was 

recognized for its brownfield redevelopment efforts by being selected in 1998 by a partnership of 

fifteen federal agencies as a Brownfields Showcase Community (US EPA, 1998) 

2.3 Portrait of Düsseldorf 

The city of Düsseldorf is located in western Germany along the Rhine River, a major navigable 

waterway. It is the capital and second largest city in North Rhine-Westphalia, the most populous of the 

sixteen German federal states and home to one-fifth of all Germans (City of Düsseldorf and Partners, 

n.d.). The city is several hundred years old and has a 160-year industrial history (Landeshauptstadt 

Düsseldorf Stadtplanungsamt, 2013a). Part of the polycentric Rhine-Ruhr urban region, Düsseldorf 

has in the past been referred to as the “Schreibtisch des Ruhrgebiets” or “desk for the Ruhr region” in 

reference to the white collar services it historically provided to the nearby traditional industrial heart of 

Germany. 

Unlike most cities in North Rhine-Westphalia, Düsseldorf has experienced a consistent recent trend of 

population growth, mostly due to migration. Between 2000 and 2012, the population of the city 

increased each year at an average annual rate of 0.356% from 569,364 to 593,682 (German Federal 

Statistical Office, 2015). However, population in the Düsseldorf functional urban area has been 

                                                           
1
 A functional urban area is an urban core area, or interconnected urban core areas, and the associated worker 

catchment area in the hinterland; Brezzi et al. discuss specific methodology in detail (2012). 
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essentially flat, declining an average of 0.017% annually from 2000 to 2012 and hovering near 1.43 

million people (OECD, n.d.-a). Düsseldorf is within 500 km (310 miles) of 31 percent of the 

population of the European Union and half of its purchasing power (City of Düsseldorf, 2011). 

The population growth in Düsseldorf reflects significant economic expansion in recent years. Between 

1996 and 2010, the gross domestic product of Düsseldorf grew by 36%, significantly higher than 

Germany (32.8%) or North Rhine-Westphalia (29.1%) (City of Düsseldorf and Partners, n.d.). 

Düsseldorf is a wealthy city, with the second highest purchasing power index of all German cities 

(City of Düsseldorf and Partners, n.d.). The City of Düsseldorf also touts its debt-free financial 

situation as ensuring its ability to make future infrastructure investments (City of Düsseldorf, 2011).  

The German federal government establishes planning and development policy, including identification 

of goals that must be weighed by land use plans. German cities, counties and federal states formulate 

land use plans, which must also be coordinated between difference levels of government. Düsseldorf 

conducts city planning within the context of regional planning conducted by the Bezirksregierung 

Düsseldorf (Düsseldorf District Government), a regional body of the North Rhine-Westphalia state 

government. Politically, Düsseldorf is considered a special case in Germany for being particularly 

committed to limiting greenfield development. The city has made compact city and urban 

redevelopment the central tenet of its planning strategy (Landeshauptstadt Düsseldorf 

Stadtplanungsamt, 2009). 

2.4 Comparing Portland and Düsseldorf 

Portland and Düsseldorf are both inland port cities with similarly-sized and growing populations of 

around 600,000 residents within the city. The respective metropolitan area economies both include a 

mix of manufacturing and service industries (European Cluster Observatory, 2011, 2014; Mayer and 

Provo, 2004; NRW.INVEST, n.d.). The two cities are also comparable based on indicators of 

innovation and capacity for knowledge development (Martinus, 2012). 

 Portland Düsseldorf 

2012 city population
2
 587,865 593,682 

2012 urban functional area population
3
 2,291,426 1,427,941 

2010 city population density (people/square 

kilometer)
4
 

1,689 2,710 

2000-2012 city population average annual growth 

rate
5
 

0.925% 0.356% 

2000-2012 urban functional area population 

average annual growth rate
6
 

1.45% -0.017% 

Key economic sectors
7
 metals/machinery/transportation 

equipment; creative services 

agriculture /forestry; high 

technology; wood/paper 

products; nursery stock 

metals manufacturing; 

communications/media; 

biopharmaceuticals; 

 
However, population density in the city of Düsseldorf is 60 percent higher than in the city of Portland 

(German Federal Statistical Office, 2015; US Census Bureau, 2010). Also, from 2000-2012 the 

population of Portland grew more than twice as fast as that of Düsseldorf (German Federal Statistical 

Office, 2015; PSU Population Research Center, 2015). Whereas the population of the Portland 

                                                           
2
 German Federal Statistical Office, 2015; PSU Population Research Center, 2015 

3
 OECD, n.d.-a 

4
 Own calculations using data from German Federal Statistical Office, 2015; US Census Bureau, 2010 

5
 Own calculations using data from German Federal Statistical Office, 2015; PSU Population Research Center, 

2015; 
6
 OECD, n.d.-a 

7
 European Cluster Observatory, 2011, 2014; Mayer and Provo, 2004; NRW.INVEST, n.d. 
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functional urban area grew faster than the city of Portland, population in the Düsseldorf functional 

urban area actually declined slightly (German Federal Statistical Office, 2015; OECD, n.d.-a; PSU 

Population Research Center, 2015). Düsseldorf is the second largest city in one of the most densely 

populated states of Germany and is near several other medium to large cities, whereas Portland is a 

monocentric metropolitan region in a vast state with a relatively small population. Approximately 18 

million people live in North Rhine-Westphalia compared to four million people in Oregon (OECD, 

n.d.-b). Meanwhile, the surface area of Oregon is more than seven times larger than North Rhine-

Westphalia and more than two-thirds the size of all of Germany (OECD, n.d.-b).  

Portland and Düsseldorf both employ growth management strategies that emphasize urban vitality and 

protection of rural landscapes. Planning in both cities is conducted within a coordinated regional 

framework based upon formal state (in the case of Oregon) and federal (in the case of Germany) 

policy goals. The two cities are also each in the process of updating their respective city development 

concepts (City of Portland BPS, 2015e; Landeshauptstadt Düsseldorf Stadtplanungsamt, 2013a).  

3. Brownfields in the Case Studies 

3.1 Definitions of Brownfields 

The concept of brownfields differs in the US (including Oregon) and Germany. In the US, federal law 

defines “brownfield” as “real property, the expansion, redevelopment, or reuse of which may be 

complicated by the presence or potential presence of a hazardous substance, pollutant, or 

contaminant.” The federal statutory definition also includes an exception for severely contaminated 

sites that have been designated on the National Priorities List or “Superfund Site” list by the US 

Environmental Protection Agency (EPA) (107
th
 Congress, 2002).  

Oregon statute similarly defines “brownfield” as “real property where expansion or redevelopment is 

complicated by actual or perceived environmental contamination” (Or. Rev. Stat. § 285A.185(1), 

2013). The statutory definition applies specifically to Oregon Business Development Department 

brownfield financing programs, though the Oregon Department of Environmental Quality also agrees 

with it (Oregon DEQ, 2010; Wistar, personal communication, May 29, 2015). 

Germany does not have a legal definition of “brownfield,” but the term is commonly translated to 

“Brachfläche,” which means a derelict or vacant urban site, but does not necessarily entail perceived 

or actual contamination (Grimski and Dosch, 2010; Oliver et al., 2005; Pahl-Weber and Henckel, 

2008). German law does define “Altlasten,” which describes former waste disposal sites 

(Altablagerungen) and disused industrial sites (Altstandorte) with contaminated soils that pose a threat 

to human health or the environment, especially groundwater (Bundes-Bodenschutzgesetz § 2, 2012; 

Pahl-Weber and Henckel, 2008; Rehbinder, 2004). 

Whereas the US, New Zealand, and countries with low population densities closely associate 

brownfields with land contamination, Western European countries with high population densities and 

high levels of competitiveness tend to define brownfields as previously developed land, suggesting 

such a definition is the result of the need to make more land available in urban areas (Oliver et al., 

2005; Tang and Nathanail, 2012). The broader definition of “brownfield” as all “previously developed 

land” has resulted in countries such as England and Germany integrating brownfield sites into strategic 

planning policy goals to create sustainable cities (Ganser and Williams, 2007).   

3.2 Extent of Brownfields 

Estimates of the extent of brownfields vary depending on definition and methodology. The Oregon 

Business Development Department estimates there are 13,000-13,500 brownfield sites statewide, only 

35% of which have been assessed or worked on (Business Oregon, 2015; Oregon Brownfields 

Coalition, 2015). The City of Portland estimates 1,055 sites totaling 368 hectares (910 acres) of 

potential brownfields for which possible contamination has been reported in commercial and industrial 

areas, 94 hectares (233 acres) of which also have potential federal environmental liability for river 
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sediment contamination in the federally-designated Portland Harbor Superfund site (City of Portland 

BPS, 2012b). The City has also identified an additional 153 hectares (378 acres) of potential 

brownfields on 531 sites based on analysis of historical business directories (City of Portland BPS, 

2012a). 

In Germany, the infill development potential of Brachflächen and gap sites totals an estimated 165,000 

hectares, accounting for between 5% and 7% of the land in German municipalities (Schiller et al., 

2013). Germany has an estimated 315,000 sites suspected to be contaminated (including 220,000 

disused industrial sites and 95,000 former waste disposal sites), 15,000 contaminated sites, and 25,000 

remediated sites (Bieber, 2014). Düsseldorf has identified 5,894 disused industrial sites and 497 

former waste disposal sites (Derenthal, personal communication, September 7, 2015).  The high 

number of old waste deposits is partially explained because sand and gravel were dredged for 

construction materials, and later the holes were filled with waste, particularly after World War II 

(Derenthal, interview, December 10, 2014).  

4. Planning Policy Frameworks 

4.1 Land Use Planning Policy Framework in Germany and Oregon 

Land use planning policy at the state (Oregon) and federal (Germany) levels, respectively, establishes 

the framework for local planning in Portland and Düsseldorf. Oregon and German statutes both 

prescribe land use policy, including qualitative goals, that must be addressed by land use plans 

developed and implemented by lower levels of government. Both systems have also long made legal 

distinctions between urban and rural lands, and have sought to focus development within designated 

urban areas. Moreover, both planning regimes emphasize coordination of planning between 

government bodies. 

Oregon enacted its current statewide land use planning system in 1973.
8
 Cities and counties are 

required to adopt and periodically update comprehensive land use plans that meet 19 Statewide 

Planning Goals established by the Oregon Land Conservation and Development Commission. In the 

Portland metropolitan area, a regional government, Metro, also adopts regional plans. Local 

government and state and federal agency plans and actions related to land use of must be consistent 

with city and county comprehensive plans and Metro regional plans (Oregon DLCD, 2010). Local 

comprehensive plans are reviewed for concurrency with the Statewide Planning Goals by the Oregon 

Department of Land Conservation and Development. This combination of state requirements and 

authority with local action has been characterized as a combination of ‘top-down’ and ‘bottom-up’ 

planning (Seltzer, 2008). Examples of the Statewide Planning Goals are: citizen involvement, 

agricultural land, forest land, housing, urbanization, transportation, energy conservation and economic 

development (Oregon DLCD, 2010). 

Oregon Goal 14 (Urbanization) requires cities and counties to establish and maintain urban growth 

boundaries (UGBs), except in the Portland metropolitan area, where Metro adopts and manages a 

coordinated regional UGB on behalf of 24 cities and portions of three counties. Urban development is 

not permitted outside of UGBs. Establishment and amendment of UGBs must be based on a 20-year 

population forecast and provide for needed housing, employment, and other urban uses consistent with 

the population forecast. If a local government finds that developable land within a UGB is not 

sufficient to meet 20-year needs, it must amend its comprehensive plan to increase development 

capacity within the UGB or expand the UGB (Oregon DLCD, 2010). Before expanding a UGB, “a 

local government must demonstrate that the estimated needs cannot reasonably be accommodated on 

land already inside the UGB” (Or. Admin. R. 660-024-0050(4), 2009). The requirement for a 20-year 

developable supply of land means that UGBs in Oregon do not necessarily pose a binding constraint 

on development or affect overall growth of property values (Jaeger and Plantinga, 2007). 

                                                           
8
 State law enacted in 1969 required cities to adopt comprehensive plans, but lacked the plan coordination and 

state oversight role that became hallmarks of the planning system in Oregon (Leonard, 1983). 
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Regulations implementing Oregon Goal 9 (Economic Development) directly address brownfields as a 

potential source of developable land for industrial use, stating that “cities and counties are strongly 

encouraged to adopt plan policies that include brownfield redevelopment strategies for retaining land 

in industrial use and for qualifying them as part of the local short-term supply of land” (Or. Admin. R. 

660-009-0020(5), 2007). The guidelines for Goal 13 (Energy Conservation) also state “land use 

planning should, to the maximum extent possible, seek to recycle and re-use vacant land and those 

uses which are not energy efficient” (Oregon DLCD, 2010). 

In Germany, the national planning and urban development policy framework is set by the federal 

Baugesetzbuch (Federal Building Code) and Raumordnungsgesetz (Federal Spatial Planning Law), 

with plan development and implementation at the Länder (state), regional, Kreise (county), and city 

levels. Authorities provide input and mutually influence proposals at the other levels of planning 

through the Gegenstromprinzip or ‘counter-current principle’ (Kunzmann, 2010; Pahl-Weber and 

Henckel, 2008; Schmidt and Buehler, 2007). Municipalities adopt an urban land use plan that consists 

of a preparatory land use plan covering the entire city and binding land use plans, which are based on 

the preparatory land use plan and specify permitted development and building conditions for a site or 

local area. Urban land use plans must weigh various public and private interests specified in the 

Federal Building Code, including public health and safety, housing, social and cultural needs, historic 

resources, environmental protection, economic interests, and public services (Baugesetzbuch § 1(6), 

2014; BBR, 2000). 

A longstanding planning concept in Germany is the distinction between Innenbereich, those built up 

and interconnected “inner areas” of municipalities, and Außenbereich, the rural “outer areas” outside 

of towns and cities; this is the basis for the corollary principle of “inner development before outer 

development” (Grimski, interview, July 13, 2015; BBR, 2000; Leonard, 1983; Pahl-Weber and 

Henckel, 2008).  The Federal Building Code specifies that urban development take place primarily 

through inner area development in order to ensure sustainable urban development (Baugesetzbuch § 

1(5), 2014). It goes on to state that land and soil should be used sparingly, specifying that reutilization 

of land, densification and other measures for inner area development are to be used to reduce the 

additional consumption of outer areas for construction and to limit the sealing of soil to the amount 

necessary (Baugesetzbuch § 1a(2), 2014). The necessity of converting agricultural or forest land 

should be justified, based on the possibilities of inner area development, including brownfields, 

building vacancy, vacant lots and other densification possibilities (Baugesetzbuch § 1a(2), 2014). 

Similarly, the Federal Spatial Planning Law sets forth that the initial utilization of open space for 

settlement and transport is to be reduced, in particular through the full development of the potential for 

land rehabilitation, densification and any other measures for inner development of cities and towns, 

and the development of existing traffic areas (Raumordnungsgesetz § 2(6), 2009). The Federal 

Building Code also allows for the expedited approval of urban redevelopment and densification 

projects (Baugesetzbuch § 13, 2014). 

Municipalities have considerable planning authority under German law in how to balance meeting 

various formal planning goals, however, meaning these federal provisions are not sufficient on their 

own to achieve Germany’s formal goals for reducing greenfield land consumption (Grimski, 

interview, July 13, 2015; Thomas, 2011). Competition exists between German municipalities to attract 

new residents and businesses in order to gain a higher share of federally distributed tax revenue and 

increased local commercial/industry tax revenues, thus leading to a practice of municipalities creating 

land reserves in anticipation of the construction and tax revenues they expect or hope to receive 

(Thomas, 2011).  

4.2 Regional Planning Policy Framework in Düsseldorf and Portland 

The urban growth management concept in the Portland metropolitan region is established by the 2040 

Urban Growth Concept, adopted in 1995, which calls for a hierarchy of pedestrian-friendly mixed use 

centers well-connected by high capacity transit, a multimodal transportation system, and a clear 

distinction between urban and rural lands (Metro, 2011b). This concept and other regional policies 

including the Regional Transportation Plan, Regional Urban Growth Goals and Objectives, and 



 
Eisenbeis  |  9 

 

Metropolitan Greenspaces Master Plan are integrated into the Regional Framework Plan, most 

recently amended in 2014 (Metro, n.d., 2011a). The Regional Framework Plan must comply with 

statewide planning goals and guides management of the regional urban growth boundary, regional 

transportation and transit systems, urban design, housing densities, natural resource lands, and water 

resources (Metro, n.d., 2011a).  

Regional Framework Plan policies call for encouraging the redevelopment of land previously 

developed for commercial or industrial purposes wherever economically and environmentally feasible 

and including the potential for redevelopment and infill when calculating the supply of buildable land 

within the urban growth boundary (Metro, 2015a). The Urban Growth Management Functional Plan 

implements the policies of the 2040 Growth Concept and Regional Framework Plan as binding 

requirements for city and county comprehensive plans (Metro, 2014c). 

Under Oregon law, Metro must adopt and periodically review the Portland metropolitan region urban 

growth boundary and supply of developable land. The urban growth boundary has been revised more 

than thirty times since being established in 1979, but only seven of those times was the expansion 

more than 1,000 acres (405 hectares) (Metro, 2014a). By far the largest UGB expansion was by 17,756 

acres (7,186 hectares) in 2002 (Metro, 2014a). From 1998 to 2012, however, 94 percent of all 111,500 

new residential units were built within the original 1979 urban growth boundary rather than later 

expansion areas (Metro, 2014b). Development in most urban expansion areas has been hampered by 

challenges of governance, annexation, infrastructure funding, service provision, planning, and land 

assembly (Metro, 2014b). 

This year, Metro’s Chief Operating Officer recommended that the elected Metro Council not expand 

the regional urban growth boundary for the current review cycle (Metro, 2015b). Metro currently 

calculates regional surpluses of 6,200-11,900 single-family dwelling units and 9,600-29,100 

multifamily dwelling units in the 2015-2035 twenty year period based on existing plans and policies 

(Metro 2014b, 2014d). Depending on the strength of employment growth that is forecast, for the same 

twenty year period Metro calculates the industrial land supply to range from a 1,300 acre (526 hectare) 

deficit to a 4,800 acre (1,942 hectare) surplus and the commercial land supply to be between a 700 

acre (283 hectare) deficit and 2,700 acre (1,093 hectare) surplus (Metro 2014b, 2014d). 

In North Rhine-Westphalia, the state government has given planning competence to district (regional) 

governments, including the Bezirksregierung Düsseldorf (Düsseldorf District Government). The 

Bezirksregierung Düsseldorf adopted its current Gebietsentwicklungsplan (Area Development Plan) in 

2000 (Bezirksregierung Düsseldorf, 2011). A portion of the district government territory was 

transferred in 2009 to the Regionalverband Ruhr (Ruhr Regional Association), which also was granted 

planning competency. The Bezirksregierung Düsseldorf is currently developing a new regional plan, 

which it aims to finalize in 2016 (Bezirksregierung Düsseldorf, 2014; van Gemmeren, interview, 

December 15, 2014). Similar to the Portland region, the draft Regionalplan Düsseldorf is based on 20 

year population projections (van Gemmeren, interview, December 15, 2014). Developable land 

supplies are assessed within the region assuming that sites will develop at densities equivalent to the 

average density of municipalities in each centrality of place grouping; only half of brownfields 

(Brachflächen) are counted because of the difficulty of redevelopment (van Gemmeren, interview, 

December 15, 2014). The region assumes that 25% of land needs in each community will come from 

future redevelopment of currently built and occupied sites; however, the assumption for the city of 

Düsseldorf is that 60% of land needs will come from already developed sites (van Gemmeren, 

interview, December 15, 2014). Düsseldorf is projected to need space for approximately 30,000 

housing units over the next 20 years, but only has space for 17,000-18,000; the excess allocation will 

be apportioned to a ranked list of regional sites (van Gemmeren, interview, December 15, 2014). 

4.3 Urban Planning Policy Framework in Düsseldorf and Portland 

Both the cities of Düsseldorf and Portland have recently been in the process of updating their 

respective city development concepts, the Stadtentwicklungskonzept (city development concept) and 
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the Comprehensive Plan, respectively (City of Portland BPS, 2015e; Landeshauptstadt Düsseldorf 

Stadtplanungsamt, 2013a). 

The City of Düsseldorf declares its urban development model as “Innen- vor Außenentwicklung” or 

“inner before outer development” (Landeshauptstadt Düsseldorf Stadtplanungsamt, 2009). The City’s 

adopted Stadtentwicklungskonzept 2020+ from 2009 and draft Stadtentwicklungskonzept 2025+ 

update underscore a commitment to developing inner areas and protecting the outskirts, despite 

competing land claims and increasingly scarce land reserves that come with significant population and 

employment growth (Landeshauptstadt Düsseldorf Stadtplanungsamt, 2009, 2013a).  

Düsseldorf has a stated goal of optimizing the utilization of available land for high density in the inner 

region in order to protect the open spaces in the outskirts (Landeshauptstadt Düsseldorf 

Stadtplanungsamt, 2009, 2013a). The central city contains the highest density districts in Düsseldorf 

and density decreases continuously as the distance from the inner city increases (Landeshauptstadt 

Düsseldorf Stadtplanungsamt, 2009). In its Stadtentwicklungskonzept 2020+, Düsseldorf identified 

431 hectares of restructuring areas for redevelopment, essentially areas transitioning from industrial to 

other uses (Landeshauptstadt Düsseldorf Stadtplanungsamt, 2009). 

The City of Portland Comprehensive Plan update for the 2035 planning horizon will guide long term 

land use, development, and public facility investments. The Draft Recommended Plan calls for 

efficient use of land, including investments and incentives to promote infill, redevelopment and 

intensification of urban land (Policy 3.6) (City of Portland BPS, 2015a). It also proposes several 

brownfield policies, with an emphasis on economic development. Portland’s emphasis on brownfield 

redevelopment, particularly for industrial reuse, is driven by two factors: first, the city is generally 

landlocked, bounded by other municipalities or natural boundaries, and second, City can only provide 

enough developable land to provide for 20 years of employment needs if substantial brownfield land is 

redeveloped for industrial use (Bump, 2013; City of Portland, 2012). 

The Draft Recommended Plan proposes overcoming financial feasibility gaps to clean up and 

redevelop 60% of the brownfield sites in the city by 2035 to support Portland’s land supply for job 

growth (Policy 6.14) (City of Portland BPS, 2015b). Multiple policies address industrial and 

employment districts: using brownfield remediation to help offset any reduction in development 

capacity of prime industrial lands (Policy 6.39.d.), making sure the transportation system supports full 

utilization of prime industrial land, including brownfield redevelopment (Policy 9.30), taking a 

leadership role in the Portland Harbor Superfund Site cleanup process and redevelopment of 

associated brownfields (Policy 6.41), and providing incentives, technical assistance, investments, and 

other direct support to support cleanup and redevelopment of brownfields for industrial use (Policy 

6.46) (City of Portland BPS, 2015b, 2015d). The Draft Recommended Plan also calls for improving 

environmental quality and watershed health through cleanup and redevelopment of brownfields using 

ecological site design and resource enhancement (Policy 7.17) (City of Portland BPS, 2015c). 

The policies in the Draft Recommended Plan are consistent with similar provisions in The Portland 

Plan, the City’s strategic plan adopted in 2012 (Portland City Council, 2012). The Portland Plan calls 

for taking a leadership role in the Portland Harbor Superfund effort, developing a brownfield 

redevelopment strategy, pursuing legislation and funding options to accelerate cleanup of brownfields, 

and continuing pollution prevention efforts to prevent creation of future brownfields (City of Portland, 

2012). 

4.4 Use of Targets to Measure Outcomes and Drive Future Action 

A key provision of Germany’s brownfield redevelopment framework is the adoption of quantitative 

milestones for reducing consumption of greenfield sites. By the late 1990s, then German Environment 

Minister Angela Merkel proposed creation of an Umwelt-Barometer Deutschland (Germany 

Environmental Barometer) to benchmark progress toward meeting environmental goals, including 

reduction of land consumption for settlement and transportation purposes (BMUB, 1998). In 2002, the 

German federal government adopted a sustainability strategy, Perspektiven für Deutschland 
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(Perspectives for Germany), that established a goal to reduce consumption of greenfield land for 

settlement and transportation uses from 129 hectares per day in 2000 to 30 hectares per day by 2020 

(Bundesregierung, 2002).  

Observers noted that the 30 hectare per day goal would need to be adapted to the various levels of 

planning in Germany in order to have any meaning at the regional or local level (Ganser and Williams, 

2007). In 2009, the national goal was translated into recommended state level targets, including 

development of no more than 5.7 hectares per day of greenfields by 2020 in North Rhine-Westphalia 

(Fritsch, interview, July 15, 2015; Kommission Bodenschutz des Umweltbundesamtes, 2009). The 

governing coalition of North Rhine-Westphalia has adopted a 2020 goal of limiting greenfield 

consumption to 5 hectares per day (NRWSPD – Bündnis 90/Die Grünen NRW, 2012). The 5 hectare 

per day goal is in turn embedded in the draft update to the North Rhine-Westphalia state land use plan, 

as well as its European Regional Development Fund operational plan for 2014-2020 (MWEIMH, 

2014; Staatskanzlei des Landes Nordrhein-Westfalen, n.d.-a, n.d.-b, 2013). 

The City of Düsseldorf has reduced the growth in settlement and transport areas from 160 hectares per 

year in the 1980s to 22 hectares per year (Landeshauptstadt Düsseldorf Stadtplanungsamt, 2013a). In 

assessing its progress, the City of Düsseldorf notes that extrapolation of the federal 30 hectare per day 

target would translate to development of a maximum of 80 hectares per year of greenfield sites in 

Düsseldorf (Landeshauptstadt Düsseldorf Stadtplanungsamt, 2013a). 

The establishment of the formal 30 hectares per day goal has become an important impetus and 

reference point for development and implementation of additional specific policies and initiatives 

launched by the federal government, Länder, and cities (Grimski and Dosch, 2010; Schiller et al., 

2013). Since the federal land consumption reduction targets were adopted, Germany has acted to 

modify or eliminate certain public policies that incentivized sprawl, including narrowing a tax subsidy 

for commuting costs, modifying the owner-occupied home tax break, and abolishing a subsidy for 

building homes (Thomas, 2011; Thornton et al., 2007). Amendments to the Federal Building Code and 

Federal Spatial Planning Law to promote urban redevelopment were approved in 2006 and 2008 

(Schulze Baing, 2010; Gesetz zur Erleichterung von Planungsvorhaben, 2006; Gesetz zur Neufassung 

des Raumordnungsgesetzes, 2008; Grimski and Dosch, 2010). 

The German federal government also funded a specific research program, REFINA (Research for the 

Reduction of Land Consumption and for Sustainable Land Management), to develop and test concepts 

for the reduction of land consumption to support meeting the 30 hectare per day target (DIFU, 2008). 

The Umweltbundesamt (Federal Environment Agency) is currently conducting research to assess the 

viability of a development credit trading system to achieve Germany’s 30 hectare per day by 2020 

goal. In such a system, municipalities would be allocated a limited number of development credits, 

which in turn would be required for a municipality to allow development on a specified amount of 

(greenfield) land in outer areas (Außenbereich) (Fritsch, interview, July 15, 2015; Grimski, interview, 

July 13, 2015). The current pilot project assumes credits would be allocated to municipalities using a 

population based formula (Grimski, interview, July 13, 2015). Municipalities would then be able to 

buy or sell those credits based on their respective urban development decisions (Fritsch, interview, 

July 15, 2015; Grimski, interview, July 13, 2015). Though the outcome of the research is not yet 

determined, it again demonstrates the effect of commitment to the 30 hectare per day goal to drive 

policy innovation. 

At the time the German 30 hectare per day goal was adopted, an even more ambitious goal of reducing 

greenfield consumption to zero by 2050 had been also discussed (Bundesregierung, 2002). A decade 

later, the European Commission included the aim of achieving no net land take by 2050 as part of its 

Roadmap to a Resource Efficient Europe (2011). The City of Düsseldorf and North Rhine-Westphalia 

have also stated the long term goal of sustainable soil management of net zero of land consumption 

(Landeshauptstadt Düsseldorf Stadtplanungsamt, 2013a; NRWSPD – Bündnis 90/Die Grünen NRW, 

2012).  
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Germany’s experience suggests that political and public buy-in is a critical factor for the impact of the 

goal. The 30-hectare-per-day target was established as part of broader strategy on sustainability for the 

federal government and was championed by a minister, Angela Merkel, who went on to eventually 

become Chancellor of the Federal Republic. The Federal Government has regularly published public 

progress reports on implementation of the sustainability strategy, and support for the strategy has been 

reiterated as governing coalitions have changed over time.  

Oregon does not have a target for the amount of brownfield redevelopment or for limiting greenfield 

development as in Germany. The State does employ benchmarks for retention of farm and forest 

zoned land consistent with Statewide Planning Goal 3 (Agricultural Lands) and Goal 4 (Forest Lands). 

The Oregon Department of Land Conservation and Development reports to the Oregon Legislative 

Assembly every two years on how well the state is meeting targets for retaining land zoned for farm 

use and land zoned for forest use. As of 2013, the two ‘key performance measures’ respectively called 

for 99.88% of the farm land zoned for farm use in 1987 to remain zoned for farm use and for 99.95% 

of forest land zoned for forest use in 1987 to remain in forest or mixed farm/forest zones (Oregon 

DLCD, 2014a, 2014b). DLCD in turn reported that 99.86% of farm land zoning had been retained and 

99.92% of forest land zoning had been retained (Oregon DLCD, 2014a).  

DLCD notes two drawbacks to the farm and forest zone retention benchmarks. First, the amount of 

land rezoned is so small compared to the large base of farm and forest zoned land in Oregon that it 

does not register on the graphs provided to the Legislature (Oregon DLCD, 2014b). Second, 

conversion of farm land or forest land to other uses without a zone change is not measured, even 

though several times as much land is estimated to be converted in this manner than converted when 

involving a zone change (Oregon DLCD, 2014b). As such, DLCD suggests consideration of also 

measuring actual land conversion to supplement the existing key performance measures (Oregon 

DLCD, 2014b). 

Germany’s 30 hectare per day goal is potentially instructive for Oregon in that it measures the rate of 

land conversion and produces results that register on a graph of trends over time. However, Germany’s 

30 hectare per day goal and Oregon’s farm and forest land retention goals also point to differences in 

policy priorities. Amongst Oregon’s other key performance measures are the percent of land added to 

UGBs that is not farm or forest land, the percent of cities with an adequate supply of land for 

employment needs, and the percent of cities with an adequate supply of land for housing needs 

(Oregon DLCD, 2014a, 2014b). Germany’s goal directly supports limiting urban growth and 

indirectly supports brownfield redevelopment, but it does not distinguish amongst the prior uses of 

greenfield sites (e.g. agricultural use, forest use, natural areas) that are converted. Critics contend that 

German spatial planning tends to view rural areas merely as remaining space outside of urban 

conurbations and agglomerations (Thomas, 2011).
9
 

5. Contaminated Site Policy Framework and Governance  

5.1 Contaminated Site Liability and Governance 

The legal framework for site contamination liability is similar in Portland and Düsseldorf. The 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) in the US, 

Oregon environmental cleanup law, and the Bundes-Bodenschutzgesetz (Federal Soil Protection Act) 

in Germany each impose strict, joint and several liability for contaminated properties (CABERNET, 

2003; Environmental Law Institute, 2002; Hermann et al., 2003; OECD, 2003; Or. Rev. Stat. §§ 

465.255-.257, 2013; Rehbinder, 2004). Oregon and Germany both use hazard-based risk assessment to 

determine the necessity and extent of remediation actions (Bundes-Bodenschutzgesetz §2, §9, 2012; 

Or. Rev. Stat. § 465.315, 2013). However, significant differences exist in which levels of government 

are responsible for implementing cleanup regulations. 

                                                           
9
 The City of Düsseldorf Stadtentwicklungskonzept 2025+ draft, however, discusses the predominance of 

agricultural areas outside the city, as well as the location and function of soils in the urban area that are 
particularly worthy of protection (Landeshauptstadt Düsseldorf Stadtplanungsamt, 2013a). 
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In the US, the liability scheme for site contamination traces to the 1980 Comprehensive Environmental 

Response, Compensation, and Liability Act (CERLCA) or ‘Superfund’ law, which was approved by 

the US Congress in the wake of the high profile Love Canal pollution case. Under the law, the worst 

contaminated sites are designated on the National Priorities List or ‘Superfund’ list.  

CERCLA provides for strict, joint and several liability for properties contaminated by hazardous 

materials (Hermann et al., 2003; OECD, 2003). However, the strict liability and regulatory approach 

of CERCLA had a significant chilling effect on property transactions and development involving sites 

known or suspected to be contaminated (Tomerius, 2001; Wernstedt et al., 2010). CERCLA was 

amended in 1986 to add a legal defense for innocent purchasers of property (Burns and Nelson, 2007). 

The 2002 Small Business Liability Relief and Brownfield Revitalization Act amendments exempted 

certain contiguous landowners and certain prospective purchasers from liability, and required that 

Superfund listing be deferred if a party is cleaning up a site under a state program or if a state is 

pursuing a cleanup agreement (Burns and Nelson, 2007; US EPA 2011a, 2011b). The law also 

codified the definition of brownfield, including an exception for Superfund sites designated by the US 

EPA (107
th
 Congress, 2002). 

The Oregon Department of Environmental Quality (DEQ), rather than the US EPA, is typically 

involved in the cleanup of brownfield sites in Oregon (US EPA, 2014; Wistar, personal 

communication, May 29, 2015). The environmental cleanup statute in Oregon is patterned on the 

national statute and also imposes strict, joint and several liability (Environmental Law Institute, 2002; 

Hermann et al., 2003; Or. Rev. Stat. §§ 465.255-.257, 2013). Statute allows DEQ to enter into 

prospective purchaser agreements that exempt certain investors or purchasers from state liability, and 

potentially third party liability, if purchase or lease of a site will provide the state with substantial 

public benefit, such as substantial environmental cleanup or productive reuse of the property (Oregon 

DEQ, 2011; Or. Rev. Stat. § 465.327, 2013). Local governments such as the City of Portland and 

Metro do not have a regulatory role in overseeing site assessment or cleanup. 

In Germany, the Bundes-Bodenschutzgesetz (Federal Soil Protection Act) regulates soil protection and 

remediation of contaminated sites. Initially approved in 1998, it became effective in March, 1999 and 

superseded state level regulations, such as those enacted by North Rhine-Westphalia in 1995 

(MUNLV et al., 2004). Supplementary Landesbodenschutzgesetz (State Soil Protection Act) 

regulations adopted by North Rhine-Westphalia in 2000 address topics such as notification for 

potential contamination, roles of local and state agencies, and data sharing amongst those agencies 

(MIK NRW, 2015a). 

The Federal Soil Protection Act includes as legally liable persons the polluter, the present owner and 

occupier, certain former owners, as well as legal successors and a person liable under commercial or 

company law for a legal person who is the owner of a contaminated site (CABERNET, 2003; 

Rehbinder, 2004). Lenders are normally not liable, but can become liable if he or she voluntarily takes 

possession or becomes an operator of contaminated property (Rehbinder, 2004). Responsibility where 

it exists is strict, unlimited and fault is not required (Rehbinder, 2004).  

The German federal states have authority for implementation of the Bundes-Bodenschutzgesetz. This 

authority is often delegated to municipalities, as is the case in North Rhine-Westphalia. In Düsseldorf, 

the city Umweltamt (Environment Department) is responsible for overseeing assessment and cleanup 

of contaminated sites. Seven staff at the Environment Department work on contaminated site issues 

and 22 staff are dedicated to addressing groundwater pollution (Derenthal, interview, December 10, 

2014). 

5.2 Data Investigation and Availability 

The City of Düsseldorf has conducted thorough investigation to identify potentially contaminated 

sites. It began inventorying previous uses of land in the city in 1986, identifying legacy sites using 

historical maps, address books, building plans and company information and former dumps by 

examining aerial photographs and topographic maps (Landeshauptstadt Düsseldorf Umweltamt, 
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2013). City staff also makes entries in the land registry when an operation that handles hazardous 

substances shuts down (Landeshauptstadt Düsseldorf Umweltamt, 2013). Similarly, in Portland as part 

of the Portland Brownfield Assessment, historical business records were examined to identify 

locations of potentially contaminated sites (City of Portland BPS, 2012a). However, the effort did not 

include use of historical maps or photos (Bump, personal communication, April 10, 2015). 

Notably, data about sites in Düsseldorf is not necessarily available to the public. Information in the 

Düsseldorf land registry on former dumps and defunct facilities is governed by data privacy for 

individual cases, which means the involvement of the property owner shall be verified before the 

Environment Department discloses data about a site (Landeshauptstadt Düsseldorf Umweltamt, 2013). 

The Oregon Department of Environmental Quality maintains the Environmental Cleanup Site 

Information (ECSI) database of sites suspected to be contaminated, confirmed to be contaminated, or 

previously contaminated with hazardous substances as well as the Leaking Underground Storage 

Tanks (LUST) database for petroleum tanks (Oregon DEQ, n.d.-a, n.d.-b).
10

 Sites are typically added 

to the databases based on reports of actual or suspected contamination made to DEQ, or groups of sites 

may be added to the ECSI database because they are located in a study area related to area-wide 

contamination, for instance of groundwater (Oregon DEQ, n.d.-a, 2009). Both databases are publicly 

accessible online (Oregon DEQ, n.d.-a, n.d.-b). Data from Oregon suggests that collection, verification 

and public disclosure of information on contamination can spur participation in voluntary cleanup 

programs (Blackman et al., 2010). The Portland Bureau of Planning and Sustainability also recently 

published an interactive online map of brownfields in the city that automatically updates based on a 

direct link to the DEQ LUST and ECSI databases (Bump, personal communication, March 5, 2015; 

City of Portland BPS, n.d.). 

5.3 Contaminated Site Assessment and Cleanup 

The City of Düsseldorf is situated atop a shallow alluvial aquifer and strong local sentiment exists 

about water quality and drinking water supplies (Derenthal, interview, December 10, 2014). The City 

Council approved use of groundwater for the public drinking water supply in 1868 and five 

waterworks for the system currently exist in the urban area (Landeshauptstadt Düsseldorf 

Stadtplanungsamt, 2013a). However, 14 cases of large-scale groundwater contamination are known in 

the urban area and, as of 2011, 34 groundwater remediation systems were being operated in the city 

(Landeshauptstadt Düsseldorf Stadtplanungsamt, 2013a). In some cases groundwater flows through 

old waste deposits in Düsseldorf, which can be two meters to twelve meters deep (Derenthal, personal 

communication, March 13, 2015). The European Water Framework Directive established a legal target 

of December 22, 2015 for bringing groundwater to good chemical status (Directive 2000/60/EU, 

2000). Given the extent of contamination, however, Düsseldorf will not meet the target and is planning 

to seek two six-year extensions for completing remediation of the contamination (Landeshauptstadt 

Düsseldorf Stadtplanungsamt, 2013a). 

The City of Düsseldorf requires that assessment of potential soil contamination be conducted on any 

previously developed property where new development is proposed, and then determines remediation 

requirements based on those findings (Derenthal, interview, December 10, 2014). The policy approach 

promotes consistent and systematic assessment and remediation of pollution, but is also largely made 

possible by strong market demand for development and redevelopment sites. In this sense, the 

requirement to conduct assessment is intertwined with the city’s strategy of limiting the supply of 

greenfield sites and optimizing existing urban sites for development. In another sense, the systematic 

approach to requiring assessment counterbalances strict limitations on the public availability of site 

contamination data. 

The Oregon Department of Environmental Quality administers two voluntary programs that accounted 

for fourteen times as many brownfield cleanups completed from 2005 to 2014 in the state than through 
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 The US EPA also maintains a national database of sites with confirmed contamination called CERCLIS. DEQ 
adds all CERCLIS or former CERCLIS sites in Oregon to the ECSI database (Oregon DEQ, n.d.). 
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mandatory enforcement actions: the Voluntary Cleanup Program (VCP) and the Independent Cleanup 

Pathway (ICP) (Oregon DEQ, 2015). The VCP involves direct traditional real-time DEQ oversight 

(including of site cleanup plan development), whereas the ICP offers a streamlined process for 

managers of low and medium priority brownfields, in which DEQ reviews and acts only on a 

submitted final report (Oregon DEQ, 2005a, 2005b; Wistar, personal communication, September 8, 

2015). Blackman et al. found evidence suggesting Oregon’s dual programs appeal to sites with low 

contamination and high development potential as well as those sites under pressure to remediate from 

regulators or other stakeholders, presumably promoting higher participation by each type (2010).  

Upon successful completion of a cleanup action, DEQ issues a No Further Action (NFA) letter.
11

 

Though a NFA does not provide liability protection, it does provide property owners a high level of 

certainty that DEQ will not require additional future cleanup based on the known extent of 

contamination (Oregon DEQ, 2007). Innocent purchasers of brownfield sites are also able to negotiate 

a Prospective Purchaser Agreement with DEQ in advance of the purchase, which provides protection 

against state liability, and potentially third party liability, for existing contamination in exchange for 

substantial public benefit (Oregon DEQ, 2011).  

Whereas state-level voluntary cleanup programs have become ubiquitous in the US, the approach is 

not common in western European countries (Wernstedt et al., 2010). Creation of and participation in 

voluntary cleanup programs has been primarily driven by economic reasons. In a nationwide survey of 

state officials, they stated that redeveloping more properties, speeding cleanup, reducing 

contamination stigma, attracting new developers and investors, and improving environmental quality 

were common motivations for creating voluntary cleanup programs, and they indicated the most 

significant reasons for property owners to enter a voluntary cleanup program are obtaining a bank 

loan, making a property transaction, and receiving liability protection (Wernstedt et al., 2010). 

5.4 Preventing Future Brownfields 

Emerging German federal government policy addresses prevention of potential future industrial 

brownfields. The 2010 EU Directive on Industrial Emissions (IED) and the corollary German Bundes-

Immissionsschutzgesetz (Federal Emissions Control Act), enacted in 2013, mandate that operators of 

new industrial facilities create baseline soil and water quality reports for the site, then measure soil and 

water quality again upon cessation of activities, and be held liable for a significant increase of 

pollution of soil or water quality (Bundes-Immissionsschutzgesetz, 2014; Directive 2010/75/EU, 

2010). This reporting requirement is specific to activities that produce, use, or release relevant 

hazardous materials (LABO and LAWA, 2013). German policymakers, like their European 

counterparts, are currently in the process of determining the definition of ‘significant’ pollution for 

purposes of the Federal Emissions Control Act and implementation of the IED (Bieber, interview, 

April 27, 2015). This new policy has the potential to ensure that site contamination is identified before 

the property is put to a new use, transferred, or mothballed. However, it does not include a mechanism 

to ensure that a facility operator has sufficient financial resources to address any future cleanup 

obligations.  

5.5 Public Funding Sources 

Public funding supports brownfield redevelopment in both Oregon and North Rhine-Westphalia. 

However, funding in North Rhine-Westphalia tends to be targeted to regions of the state outside of 

Düsseldorf with weaker economic and real estate conditions.  

The German Federal Soil Protection Act provides that if the market value of a site is significantly 

increased through the use of public funds to fulfill obligations under the Act, the owner of the site 

must pay the public agency the amount of the increased value, up to the amount of the public 

expenditure, and subtracting the expenses that the owner paid (CABERNET, 2003). The public 
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authority can place a lien on the property to recover the funds in case the property is sold, but in many 

cases the amount spent exceeds the value of the property (Bieber, interview, April 27, 2015). 

Support to assist with site assessment, remediation and preparation in North Rhine-Westphalia is also 

available through the AAV, the Verband für Flächenrecycling und Altlastensanierung (Association for 

Site Recycling and Contaminated Site Remediation). State statute specifies three state ministries 

(those for environment, mining, and city planning) and all counties (Kreise) and county-free (typically 

larger) cities (kreisfreie Städte) as members; industry entities can also become voluntary members 

(Arnz, interview, June 23, 2015). The members pay annual fees to fund the AAV: approximately €7 

million from the state ministries, €1 million from the counties and cities, and a half million euros from 

industry (Arnz, interview, June 23, 2015; Hoof and König, personal communication, April 21, 2015). 

Numerous sites are point sources for groundwater contamination and the state ministries’ contribution 

comes from a statutory water abstraction fee primarily used to support measures implementing the EU 

Water Framework Directive (Hoof and König, personal communication, April 21, 2015, September 

22, 2015). The amount of the water abstraction fee is five cents per cubic meter withdrawn, but a 

lower rate is charged for cooling water withdrawals and exemptions are provided for certain use 

withdrawals such as agricultural irrigation and hydropower (MIK NRW, 2015b). To be eligible for 

AAV involvement, a local public authority must own the site or have declared that remediation is 

necessary at the site despite the private owner being unable to pay (Arnz, interview, June 23, 2015). 

However, the AAV has only undertaken one project in Düsseldorf, which is not yet completed (AAV, 

2015).  Like other large cities in the region, Düsseldorf tends to have internal capacity for addressing 

assessment and remediation on sites that it owns (Arnz, interview, June 23, 2015). 

Public funding is also available to support certain urban development activities in Germany. German 

Basic Law provides for the Federal government and states to co-finance redevelopment, including land 

preparation, planning measures, building measures, and repair and modernization measures 

(CABERNET, 2003). The German Federal government provides financial support to the states, which 

is then provided on to local authorities to promote local urban development projects (CABERNET, 

2003). 

North Rhine-Westphalia makes extensive use of the European Regional Development Fund (ERDF) to 

support parts of the state suffering from economic restructuring processes, such as the Ruhr region. 

The ERDF is part of the European Union cohesion policy structural funds, which aim to reduce 

disparities within the EU. The North-Rhine Westphalia ERDF operational program for 2014-2020 

includes four priority areas, each with specific investment priorities (MWEIMH, 2014). Preparation 

for urban development of vacant sites and conversion areas, particularly of large former mines, 

industrial sites, and military sites, is an investment priority within the priority area of sustainable urban 

and neighborhood development (MWEIMH, 2014). The operational program aims to spend €93 

million by 2018 and €465 million by 2023 on sustainable urban and neighborhood development 

(MWEIMH, 2014). 

In Portland and Oregon, federal and state funds administered by the City of Portland, Portland 

Development Commission (PDC), and State of Oregon play a significant role in supporting 

contaminated site assessment and remediation. However, currently available funding sources pale in 

comparison to an estimated $214 million financial feasibility gap ($307 million when Portland Harbor 

Superfund costs are added) for remediation and redevelopment of Portland brownfields based on 

current market trends and redeveloped site values (City of Portland BPS, 2012b). Industrial sites 

account for 77 percent of the financial feasibility gap associated with onsite remediation costs and 84 

percent of gap when potential Portland Harbor Superfund liability is considered (City of Portland BPS, 

2012b). 

The local Portland Brownfield Program administered by the Bureau of Environmental Services 

currently manages two programs created by US EPA grants in 2011: a $1 million revolving loan fund 

to support brownfield remediation and a $400,000 community-wide site assessment program (City of 

Portland BES, 2013a). The revolving loan fund provides low interest loans to property owners who are 

not legally responsible for the contamination, and a portion of the fund is available as grant monies to 
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property owners who are non-profit organizations. (City of Portland BES, n.d., 2013b; US EPA, 

2009b). Both funds are available citywide, but are targeted to properties in east Portland, where lower 

land values present a barrier to redevelopment of contaminated sites (City of Portland BES, 2013a, 

2013b). Since its creation in 1998, the Portland Brownfield Program has leveraged a total of 

$4,580,000 in federal funds (City of Portland BES, 2013a). The PDC has also received direct federal 

grant support for cleanup of contaminated sites and used tax-increment financing to promote 

redevelopment in designated urban renewal areas, including the Pearl District, RiverPlace, and South 

Waterfront (De Sousa and D’Souza, 2012; PDC, n.d.; US EPA, 2009a, 2012). PDC also uses property 

tax increment financing to support redevelopment in blighted areas designated as Urban Renewal 

Areas. 

The Oregon Business Development Department administers the Brownfield Redevelopment Fund, 

which is traditionally capitalized by revenue from sale of state lottery bonds authorized by the Oregon 

Legislative Assembly. The fund provides revolving loans and limited grant support to individual 

property owners to assess and cleanup contamination. In 2015, the Oregon Legislative Assembly 

authorized $7 million to recapitalize the fund (2015). The Oregon Business Development Department 

also administers another similar revolving loan fund called the Oregon Coalition Brownfields Cleanup 

Fund capitalized through grants from the US EPA. Parties not legally responsible for contamination 

may apply for loans from the fund to support brownfield cleanup activities; in addition, municipalities 

and non-profit organizations are eligible to apply for limited grant support (Business Oregon, n.d.).
12

 

Oregon also provides funding to clean up certain contaminated sites where the liable party cannot be 

located or is insolvent. An Industrial Orphan Account provides support for heavily contaminated sites 

where responsible parties are unknown, unable, or unwilling to clean it up and had a fund balance of 

approximately $5 million at the end of the 2014 fiscal year; the account was last capitalized in 2012 

with $7.5 million in bond proceeds authorized by the Oregon State Legislature (Oregon Legislative 

Committee Services, 2014; Wistar, personal communication, June 1, 2015).  

6. Discussion and Conclusion 

The brownfield redevelopment and urban planning policy frameworks in Düsseldorf and Portland 

share key similarities in terms of contaminated site liability, risk-based hazard assessment, planning 

emphasis on urban development and conservation of rural lands, and planning coordination amongst 

jurisdictions. Düsseldorf employs a brownfield redevelopment strategy that prioritizes the 

minimization of greenfield development, optimization of development potential for urban sites, and 

systematic assessment and cleanup of properties as they are redeveloped, with an emphasis on 

protecting local groundwater supplies. This highlights the potential for a coordinated planning 

approach combined with sustained economic and population growth to drive brownfield 

redevelopment via demand for development sites. Notably, the approach of Düsseldorf is supported by 

federal and state policy that calls for urban development before greenfield development and dramatic 

reduction in the consumption of greenfield sites, which is perhaps correlated to conceiving of 

brownfields broadly as previously developed land.  

Portland’s land use plans and policies promote compact urban growth, and the city has successfully 

optimized many brownfield sites for mixed use commercial and residential redevelopment, especially 

near the downtown core. However, much of the city’s current emphasis is on seeking to redevelop 

former industrial sites for industrial use, in part to meet the state requirement for a 20 year supply of 

developable land for employment. The city and state’s brownfield redevelopment strategy is 

characterized by targeting public incentives and voluntary programs to spur assessment, remediation, 

and redevelopment of sites. Participation in voluntary cleanup programs is further enhanced through 

pressure created by public dissemination of contamination information.   

The case studies suggest that cities should carefully consider the opportunities for enhancing the 

financial feasibility of redevelopment through site-specific planning interventions such as rezoning 
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and broader planning interventions such as restricting competition from greenfield sites, yet also 

highlight the importance of investing public funds to improve the economic feasibility of remediation 

and redevelopment of sites with use restrictions or low values. These alternatives further suggest that 

public funding and incentives should be carefully targeted to sites not expected to become 

economically feasible for redevelopment within a reasonable time horizon given the planning regime 

and market dynamics, but where there is a compelling public interest for remediation and 

redevelopment and retention of certain use restrictions exists. For instance, industrial-zoned land may 

have low property values and substantial public benefits from redevelopment in terms of economic 

development and increased employment or business tax revenue. Yet large amounts of industrial 

development can be driven by a booming economy, as is currently occurring in Portland (Reed, 

personal communication, August 17, 2015). Financial feasibility analysis in Portland and the 

experience of North Rhine-Westphalia show that the targeted incentive and funding approach can 

require large investments and ultimately significant infusions of external capital. 

Comparing the approaches in Düsseldorf and Portland raises numerous additional questions for 

consideration: would greater public availability of contaminated site data in Düsseldorf increase 

pressure to remediate sites and translate to increased rates of redevelopment? Does public concern for 

water quality in Portland present opportunities for increased or dedicated funding to address 

brownfields? Could brownfield program activities be more closely integrated with groundwater 

protection efforts in Oregon? To what extent do German and European efforts to prevent future 

industrial brownfields serve as a model? 

The research conducted for this paper did not examine policies to address economic and 

sociodemographic issues associated with increasing land values. Housing affordability, gentrification, 

and demolition of historic resources are all challenges currently facing Portland. Goodling et al. point 

to period of capital-switching since the 1990s in Portland involving sustainability investments in the 

central city and devaluation of outer East Portland neighborhoods (2015). A recent study found that 58 

percent of Portland’s lower-priced neighborhoods gentrified since 2000, the highest rate of the 50 

largest cities in the US (Maciag, 2015). The number of housing units affordable at 60% of median 

family income and below in the central city area of Portland has declined 17.7% since 2002, despite a 

“No Net Loss” policy for such units adopted 2001 (Portland Housing Bureau, 2015). Two years ago 

the City of Portland completed a study of displacement and gentrification and today gentrification, 

displacement and housing policy are hot topics in local media (Bates, 2013; King, 2015a, 2015b; 

Mesh, 2015; Schmidt, 2015). A coalition of two dozen community groups recently successfully 

lobbied the City to include several anti-displacement policies in the draft Comprehensive Plan Update 

(Bell, 2015). Housing advocates have called for increasing the share of tax increment financing 

resources in urban renewal areas spent on affordable housing from the 30 percent dedication made a 

decade ago to 50 percent, and Portland’s elected officials are proposing new policies and fees to 

address tenant displacement, home demolitions, and housing affordability (Law, 2015a, 2015b, 2015c; 

Portland Housing Bureau, n.d.; Redden, 2015). 

In Germany, a majority of people rent rather than own housing and federal law provides strong legal 

protections for tenants, including restricting the eviction authority of landlords to cases with cause or a 

justified interest, which may not include the possibility of attaining higher rent from others (German 

Civil Code, 2013; OHCHR, 2013). Rental housing is perceived as almost as secure as owner-occupied 

housing and tenancy security law is considered well-balanced by all actors and has been largely 

unchanged for decades (de Boer and Bitetti, 2014). Rent increases are regulated based on a survey of 

comparable local rents and a recent change in federal law being implemented in Düsseldorf and other 

tight housing markets limits rent increases to 10 percent per year, though the new policy has been 

criticized one the one hand for creating a disincentive for investments in the rental sector and on the 

other for lacking penalties and putting the burden of enforcement on renters (de Boer and Bitetti, 

2014; “German Parliament Passes Law”, 2015; Kowalewsky, 2015; Scaturo, 2015). Düsseldorf also 

employs a baseline affordable housing quota for developers, combined with plan-area specific quotas 

and an affordable housing construction fund (Landeshauptstadt Düsseldorf Stadtplanungsamt, 2013b). 
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This paper highlights a diversity of brownfield redevelopment policy tools and the potential for 

integrating brownfield policy with other aspects of urban policy. Further research could explore the 

relationship between brownfield and infill redevelopment policy and housing policy in Portland and 

Düsseldorf, as well as specific redevelopment case studies to illustrate the application of policies and 

planning instruments. Moreover, comparative studies between Portland and select other German cities 

with similar economic and governance traits would strengthen the potential for more general 

conclusions. For instance, Hannover and Stuttgart are amongst the only German cities with directly 

elected regional governments (both with planning competency). A growing body of literature presents 

comparative information on regional governance systems, land redevelopment, and reurbanization in 

Portland and Stuttgart (Brombach et al., 2015; Jessen and Mayer, 2010a, 2010b; Kidokoro et al., 

2008). Such comparative study allows for consideration of policy details in a different light than 

comparative study of domestic peers, especially when cities such as Portland and Düsseldorf are in 

certain respects special cases within their respective countries. 
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2015, Dresden, Germany. 
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Verbraucherschutz des Landes NRW (MKULNV) [Ministry for Climate Protection, 
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Jahnz, Barbara, Verband Region Stuttgart [Stuttgart Region Association], January 15, 2015, Stuttgart, 

Germany. 

König, William, Ministerium für Klimaschutz, Umwelt, Landwirtschaft, Natur- und 

Verbraucherschutz des Landes NRW (MKULNV) [Ministry for Climate Protection, 

Environment, Agriculture, Conservation and Consumer Protection of the State of North Rhine-

Westphalia], February 11, 2015, Düsseldorf, Germany. 

Lehmann, Tim, Innovationszentrum für Mobilität und gesellschaftlichen Wandel (InnoZ) GmbH 

[Innovation Center for Mobility and Societal Change], December 2, 2014, via phone. 

Mathey, Juliane, Leibniz-Institut für ökologische Raumentwicklung (IÖR) [Leibniz Institute of 

Ecological Urban and Regional Development], April 10, 2015, Dresden, Germany. 
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Meier-Ewert, Birthe, Landeshauptstadt Düsseldorf Stadtplanungsamt [City of Düsseldorf Urban 

Planning Department], August 20, 2014, Düsseldorf, Germany. 

Pahlen, Gernot, RAG Montan Immobilien GmbH [RAG Mining Real Estate], April 8, 2015 and June 

22 2015, Bottrop, Germany. 

Rößler, Stefanie, Leibniz-Institut für ökologische Raumentwicklung (IÖR) [Leibniz Institute of 

Ecological Urban and Regional Development], April 10, 2015, Dresden, Germany. 

Schmid, Matthias, Landeshauptstadt Stuttgart Amt für Stadtplanung und Stadterneuerung [City of 

Stuttgart Urban Planning and Urban Renewal Department], January 16, 2015, Stuttgart, 

Germany. 

Schwarze-Rodrian, Michael, Regionalverband Ruhr [Ruhr Regional Association], April 30, 2015, 

Essen, Germany. 

Stangier, Andre, BEG NRW (BahnflächenEntwicklungsGesellschaft NRW mbH) [North Rhine-

Westphalia Railroad Sites Development Agency], May 18, 2015, Essen, Germany. 

Wiese-von-Ofen, Irene, former Deputy Mayor of Essen, January 6, 2015, Essen, Germany. 

Wilder, Heinz, Geologischer Dienst Nordrhein-Westfalen [North Rhine-Westphalia Geological 

Survey], February 24, 2015, Krefeld, Germany. 

 

Additional Research Contacts: 

Armstrong, Tom, City of Portland Bureau of Planning and Sustainability, Portland, OR. 

Bildersee, Jenn, City of Portland Bureau of Environmental Services, Portland, OR. 

Bump, Tyler, City of Portland Bureau of Planning and Sustainability, Portland, OR. 

Reed, Andy, Portland Development Commission, Portland, OR. 

Wistar, Gil, Oregon Department of Environmental Quality, Portland, OR. 

 


