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ABSTRACT 

In recent years, new planning tools have emerged to aid planners to achieve multiple goals to sustainability. 

The Green Factor tool has been adopted by some cities to increase the share and effectiveness of green areas. 

This short communication asks how useful the Green Factor tool is and how it fits with the existing planning 

procedures regarding green areas through a qualitative case study in a city. The results show that while the tool 

functions well, improvements could be made in relation to monitoring, for example. Also, an ambitious target 

set in the tool could encourage or force developers to aim higher with the planning of green areas and 

construction, but existing regulations challenge its use. 
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1. INTRODUCTION 

Urban green areas, which are integral to human health, represent a complex and necessary feature of the urban. 

Green areas provide ecosystem services, either through local climate regulation or reduction of storm water 

runoff, amongst other things. There is an increasing pressure for the urban planning sector to be able to account 

for all these ecosystem services. 

There has been an emergence of new planning and modeling tools that are both process and substance-oriented 

for a growing number of concerns facing urban planners, and the planning of green infrastructure and green 

areas, in particular. The Green Factor tool, which appears under varying names, has emerged in many cities 

around the world to assess the sustainability of landscape designs and construction based on the proportion of 

green areas and built-up areas. It has been used for example in Seattle, WA, Berlin, Germany, Helsinki, Finland 

and Southampton, UK. 

At the heart of it, the Green Factor tool offers a numeric value for the ratio between the built area and green 

areas within a selected area. The aim of a Green Factor analysis is to improve the ecological sustainability of the 

built environment by increasing the total green area, while granting freedom and choice in the selection of green 

elements and their location within the area. The tool allows city officials to estimate the impact of various 

individual green structures in relation to the sustainability goals they have set for the city (or for smaller areas 

within the city), by giving each element a multiplier that feeds into the calculation of the Green Factor. The tool 

can also aid the comparison of different kinds of plans and to check whether the official requirements for green 

spaces are fulfilled. Practical experiences of the development and application of the Green Factor are sparse 
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Many of these new planning tools have been developed through research projects, and their analysis has 

primarily focused on presenting the tool, rather than evaluating its use or usability. If the usefulness of these 

new planning tools is not assessed, it is possible that more will be developed that are never fully applied in 

practice. Therefore, it is pertinent to investigate their use and usefulness. This short communication presents a 

qualitative case study in the city , to ask how the Green Factor tool is being used and how the existing planning 

context affects its use. 

 

2. BACKGROUND & STUDY 

New planning tools address overall sustainability, different types of urban energy planning, urban heat island, 

green-blue adaptation, economic valuation of green infrastructure investments and landscape conservation. 

There are also now several studies comparing the tools. For example, compare tools that assess overall urban 

sustainability and discuss tools created for mapping recreational and social values of green spaces. However, 

less attention has been paid to the use of these tools in actual planning cases and there is a lack of cases 

assessing their use in cities. Based on a review of this existing literature, I propose that the challenges associated 

with their use can be categorized in two; exogenous and endogenous factors 

In terms of endogenous factors, i.e. issues related to the tool itself, concerns centre around the tool being easy to 

use so that it is applicable to planning – whether this would be through voluntary means or through planning 

regulation. Second, the plans produced using the tools need to be applicable in practice, in terms of budgetary 

concerns, too. In tools where a scoring system is used, the scoring tasks and evaluation can be a subjective 

exercise where minimum levels and other thresholds might not be based on scientific data. It has also been noted 

that there can be a trade-off between the transparency of the assessment and the coverage of the assessment. The 

issue of generalizability of the tool is also noted in the literature. While there is a need to develop a tool that can 

be widely used, it ought to incorporate local differences and special conditions. Questions have also been raised 

about who can participate in the use of the tools and whose views are taken into consideration in the use of the 

tool .Garde also points out that there is no real consensus on what the form of a sustainable residential area 

takes. Hence, even if tools are used, there are no guarantees that they will contribute to the overall sustainability 

of an area. Several factors contribute to sustainability, such as greening, density, sustainable transport and mixed 

land use, but the optimal mix of these continues to be discussed 

Exogenous factors, i.e. the institutional environment, include that the use of these tools may aid the permit 

process of the developments, should fulfilling the goals of a tool count as adequate proof of a project’s 

environmental impact. Haapio and Lahti too note that the usefulness of the tools for public officials comes from 

being able to numerically evaluate the environmental impact of a project. However, because many of the tools 

are market-led, their use can create a situation where those engaged in project choose projects or components of 

projects that are easy to score but do not perhaps give the best overall outcome to the whole project. A further 

problem with the tools is that their use is voluntary, and this may lead to them being used only when convenient 
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to the developer. It is also possible that the tools are used for marketing purposes only, should the project fulfill 

the criteria of the tool without additional effort. In addition to this, the tools could be used as a criterion in 

planning competitions or as a requirement in issuing building permits 

 

3. RESULTS 

In terms of the endogenous factors, many respondents considered the tool be useful in that it gave them a 

numeric value to work with when it came to the planning of green areas. This was considered important to help 

persuade other stakeholders of the importance of green areas in general and the necessity to implement them in 

that particular location. A higher score would imply better quality and the ability to back one’s claims with 

numbers appeared to carry more weight. While the tool was useful in the planning phase, it does not in its 

current form offer the ability to neither monitor implementation or progress, nor evaluate the success of the 

green area and this was considered a drawback. 

In using the tool, the interviewed city planners noted that the tool was easy to use, and its logic was easy to 

comprehend in the MS Excel format. If the use of the tool was compulsory in the planning process, the city 

planners felt that it could be used to secure a certain level of green infrastructure in an urban environment. In 

addition, the interviewees thought that the tool allowed for the user to consider the role of smaller urban areas in 

terms of wider sustainability of the city and to estimate the impact of various individual green structures to the 

sustainability by giving each element a multiplier. The private sector actors that responded to the questionnaire 

had not had much experience with the tool so far, but considered it an interesting starting point and possibly a 

way to establish a common baseline for new developments. 

When it came to the exogenous factors, the respondents were able to identify a number of constraints in the use 

of the tool. These issues were mainly raised by the city planners who are familiar with the existing regulations, 

and less so by the private actors. First, the existing regulations from several sectors were considered a challenge 

that would limit what can be done in a particular area, even if the tool would suggest it. This indicates a conflict 

between some of the functions that a green area ought to include and what an optimal score based on the Green 

Factor tool is. Now, the tool is not officially part of this process, due to its voluntary nature, and therefore it is 

unclear how it ought to be considered in the planning process. 

For example, there are numerous rules and regulations that already guide construction in a city. The Land Use 

and Building Act steers the planning of green areas around buildings with the use of detailed local plan. It sets 

the guidelines for the green area’s relation to its surroundings and the details related to the efficiency of 

construction and outdoor space necessary for buildings, including parking spaces In addition to the Land Use 

and Building Act, the management of water services also set the regulations for the management of surface 

runoff water and the regulations on emergency exits and service access roads are set by the Rescue Act 

In some cases, the planners noted that conflicts had arisen between these. The respondents also noted that the 

tightening of regulations related safety (e.g. in case of a fire) has increased the space needed for emergency 
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measures near residential buildings. All buildings higher than three stories must have a second exit, which in 

effect translates to an access to balconies by a hydraulic platform, which limits what can be done with different 

green elements. Another major challenge is the provision of adequate parking, which should be provided with 

every 100–145  m
2
 of floor space in dwellings. Thus, all these regulations need to be adhered to before 

addressing the planning of green areas in terms of ecology, functionality or sustainability. 

 

4. CONCLUSION 

There are several challenges related to the use of new tools, mainly existing legislation and other competing 

issues. While the Green Factor tool offers support to the planning of green areas, there are concerns related to its 

application. The value of the Green Factor or any other tool lies in their nature of being both definite in general 

aims, while allowing for flexibility in meeting them. The ability to adjust a tool to the context within which it is 

applied will likely increase its uptake. 

While the will of the city in terms of functions or qualities of green areas can be realized and supported by using 

the tool, it is up to the designers and developers to find cost effective ways of meeting these targets. One of the 

biggest challenges in using a tool such as the Green Factor is establishing a common baseline for its use. If the 

Green Factor is to overcome these difficulties, the target score should be set high enough to effectively force the 

developers to include novel green elements in their selection, as has also been noted by others. As of yet, there is 

no clear criteria of success for the use of the tool, mainly because there have been no follow-up studies to assess 

whether the use of the Green Factor tool has led to more sustainable, greener cities. 

The role of existing regulation and guidelines becomes an issue of contention when new planning tools are 

introduced. Their implementation can be weak and lead to relatively few changes unless the use of the tool 

becomes legally binding. In the meanwhile, the voluntary nature of these tools is directly related to their users, 

and literature has shown that wider participation tends to increase the acceptability of the outcomes of the 

process. Here, there was interest within city planners but less so in terms of the private sector developers. One 

opportunity to incentivize their use is to include added benefits to those who score higher than the minimum 

required score, as in other cases. Also, if the tool is a valued brand in the eyes of the public, it can also become 

attractive to those companies that are currently not using it. 

The Green Factor tool could also be used to broaden out the scope or the functionality of green spaces for a 

specific ecosystem service. In these cases, ecosystem services could be identified and valued according to their 

overall benefit, be they supporting, provisioning, regulating or cultural. For example, built environments can 

provide regulative services by enabling water management, mitigation of greenhouse gas emissions, and air 

and water purification. Cultural services can include landscape values and environmental art, while supporting 

services include the maintenance for photosynthesis. 

More broadly, the challenges of developing sustainable cities are in understanding and managing complex 

systems, while paying enough attention to details. The findings here echo others in that there is a need for more 
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empirical studies that could focus on understanding how to engage the private sector in the use of the tool 

already in the early phases of the planning process. With regards to lessons learnt from this study, there are a 

number of issues that should be kept in mind. First, it is necessary to carry out a pre-assessment on how the 

Green Factor tool relates to existing regulations. Second, there is a need to design follow up on implementation 

and evaluate the use of the tool after its use in projects. 

 

REFERENCES 

[1.] Ameen et al., 2015 R.F.M. Ameen, Monjur Mourshed, Haijiang LiA critical review of environmental 

assessment tools for sustainable urban design Environ. Impact Assess. Rev., 55 (2015), pp. 110-

125, 10.1016/j.eiar.2015.07.006 

[2.] Bahadur and Thornton, 2015 A.V. Bahadur, H. ThorntonAnalysing urban resilience: a reality check for 

a fledgling canon Int. J. Urban Sustain. Dev., 7 (2) (2015), pp. 196-

212, 10.1080/19463138.2015.1060595 

[3.] Baycan-Levent and Nijkamp, 2009 T. Baycan-Levent, P. NijkampPlanning and management of urban 

green spaces in Europe: comparative analysis J. Urban Plan. Dev., 135 (2009), pp. 1-

12, 10.1061/(ASCE)0733-9488(2009)135:1(1) 

[4.] Ben-Zadok, 2010 E. Ben-Zadok Process tools for sustainable community planning: an evaluation of 

Florida demonstration project communities Int. J. Urban Sustain. Dev., 1 (1–2) (2010), pp. 64-

88, 10.1080/19463131003707398 

[5.] Berg, 2009 B.L. Berg Qualitative research methods for the social sciences (7th ed.), Pearson, Boston 

MA (2009) 

[6.] Bergström et al., 2011 

I. Bergström, T. Mattsson, E. Niemelä, J. Vuorenmaa, M. ForsiusEkosysteemipalvelut ja elinkeinot – 

haavoittuvuus ja sopeutuminen muuttuvaan ilmastoon. [Ecosystem services and livelihoods- 

vulnerability and adaptation to a changing climate] VACCIA-hankkeen yhteenvetoraportti. Suomen 

ympäristö 26/2011 Suomen ympäristökeskus, Helsinki (2011) 

[7.] G. Bugs, C. Granell, O. Fonts, J. Huerta, M. PainhoAn assessment of Public Participation GIS and Web 

2.0 technologies in urban planning practice in Canela, Brazil Cities, 27 (2010), pp. 172-

181, 10.1016/j.cities.2009.11.008 

[8.] City of Helsinki, 2002 City of HelsinkiThe Helsinki Action Plan for Sustainability. Approved by the 

City Council 12 June 2002 (2002) Accessed 28.1.2017 http://www.hel.fi/static/ymk/esitteet/action-

plan-for-sustainability.pdf 

[9.] City of Helsinki, 2017 City of HelsinkiDeveloping a Green factor tool for City of Helsinki Climate-

Proof City – the Planner’s Workbook (2017) http://ilmastotyokalut.fi/developing-a-green-factor-tool-

for-city-of-helsinki/ 



 

107 | P a g e  

 

[10.] Creswell, 2014 J.W. CreswellResearch Design: Qualitative, Quantitative, and Mixed Methods 

Approaches (4th ed.), Sage Publications, Thousand Oaks, CA (2014) 

[11.] Devuyst and Hens, 2001 D. Devuyst, L. Hens (Eds.), How Green Is the City? Sustainability 

Assessment and the Management of Urban Environments, Columbia University Press, New York 

City (2001) 

[12.] Ellis, 2013 J.B. EllisSustainable surface water management and green infrastructure in UK urban 

catchment planning J. Environ. Plan. Manag., 56 (2013), pp. 24-41, 10.1080/09640568.2011.648752 

[13.] EPECC, 2013 EPECCDeveloping a Green Factor. Tool for the City of Helsinki. Climate Proof City. 

Helsinki (2013) 

http://ilmastotyokalut.fi/files/2014/11/Developing_Helsinki_Green_Factor_Summary_13032014.pdf 

[14.] Garde, 2009 A. GardeSustainable by design?: Insights from U.S. LEED-ND pilot projects J. Am. Plan. 

Assoc., 75 (4) (2009), pp. 424-440, 10.1080/01944360903148174 

[15.] Gil and Duarte, 2013 J. Gil, J.P. DuarteTools for evaluating the sustainability of urban design: a review 

Proc. Inst. Civil Eng.-Urban Design Plann., 166 (6) (2013), pp. 311-325, 10.1680/udap.11.00048 

[16.] Haapio, 2012 A. HaapioTowards sustainable urban communities Environ. Impact Assess. 

Rev., 32 (2012), pp. 165-169, 10.1016/j.eiar.2011.08.002 

[17.] Haapio and Lahti, 2012 A. Haapio, P. LahtiEkotehokkuuden arviointityökalujen tarvekartoitus. 

[Review of ecoefficiency evaluation tools] KEKO A Työpaketti TP1 Osaraportti 2. VTT 

Tutkimusraportti VTT-R-00938-12 Espoo, p. 15 (2012) 

[18.] Helsingin kaupungin pelastuslaitos, 2013 Helsingin kaupungin pelastuslaitosPelastustien suunnittelu ja 

toteutus. [Guidelines for the planning of rescue roads] Ohje 36/16/RIHOS. 1.7.2013 (2013) 

[19.] Huang et al., 2015 Z. Huang, H. Yu, Z. Peng, M. ZhaoMethods and tools for community energy 

planning: a review Renew. Sustain. Energy Rev., 42 (2015), pp. 1335-1348, 10.1016/j.rser.2014.11.042 

[20.] Inkiläinen et al., 2014 E. Inkiläinen, T. Tiihonen, E. EitsiViherkerroinmenetelmän kehittäminen 

Helsingin kaupungille. [The Development of the green factor tool for the city of Helsinki] Helsingin 

kaupungin ympäristökeskuksen julkaisuja 8/2014 Helsinki.(2014) 

http://ilmastotyokalut.fi/files/2014/07/Viherkerroin_julkaisu_ymk_0814.pdf 

[21.] Jabareen, 2006 Y.R. JabareenSustainable urban forms their typologies, models, and concepts J. Plan. 

Educ. Res., 26 (1) (2006), pp. 38-52, 10.1177/0739456X05285119 

[22.] Jim and Chen, 2008 C.Y. Jim, W.Y. ChenAssessing the ecosystem service of air pollutant removal by 

urban trees in Guangzhou (China) J. Environ. Manage., 88 (4) (2008), pp. 665-

676, 10.1016/j.jenvman.2007.03.035 

[23.] Kaupunkisuunnittelulautakunta, 2012KaupunkisuunnittelulautakuntaAsuintonttien autopaikkamäärien 

laskentaohjeet. [Guidelines for calculating parking spaces] Kaupunkisuunnittelulautakunta 

04/07.02.2012 (2012) http://www.hel.fi/hki/Ksv/fi/P__t_ksenteko/Asiakirja?ls=11&doc=Ksv_2012-02-

07_Kslk_4_Pk 



 

108 | P a g e  

 

[24.] Lambert-Habib et al., 2013 M.L. Lambert-Habib, J. Hidalgo, C. Fedele, A. Lemonsu, C. BernardHow 

is climatic adaptation taken into account by legal tools? Introduction of water and vegetation by French 

town planning documents Urban Clim., 4 (2013), pp. 16-34, 10.1016/j.uclim.2013.04.004 

[25.] Lindholst et al., 2016 A.C. Lindholst, C.C. Konijnendijk van den 

Bosch, C.P. Kjøller, S. Sullivan, A. Kristoffersson, H. Fors, K. NilssonUrban green space qualities 

reframed toward a public value management paradigm: the case of the Nordic Green Space Award 

Urban For. Urban Green., 17 (2016), pp. 166-176, 10.1016/j.ufug.2016.04.007 

[26.] Momm-Schult et al., 2013 S.I. Momm-Schult, J. Piper, R. Denaldi, S. Rodrigues Freitas, M. de 

Lourdes Pereira Fonseca, V. Elias de Oliveira Integration of urban and environmental policies in the 

metropolitan area of São Paulo and in Greater London: the value of establishing and protecting green 

open spaces Int. J. Urban Sustain. Dev., 5 (1) (2013), pp. 89-104, 10.1080/19463138.2013.777671 

[27.] Pirnat and Hladnik, 2016 J. Pirnat, D. HladnikConnectivity as a tool in the prioritization and protection 

of sub-urban forest patches in landscape conservation planning Landsc. Urban Plan., 153 (2016), 

pp. 129-139, 10.1016/j.landurbplan.2016.05.013 

[28.] Schäffler and Swilling, 2013 A. Schäffler, M. SwillingValuing green infrastructure in an urban 

environment under pressure—the Johannesburg case Ecol. Econ., 86 (2013), pp. 246-

257, 10.1016/j.ecolecon.2012.05.008 

[29.] Seattle Department of Construction and Inspections, 2017 Seattle Department of Construction & 

Inspections Seattle Green Factor (2017)  

 http://www.seattle.gov/dpd/codesrules/codes/greenfactor/default.htm 

[30.] Senate Department for the Environment, Transport and Climate Protection, 2017 Senate Department 

for the Environment, Transport and Climate Protection Landscape Planning 

(2017) http://www.berlin.de/senuvk/umwelt/landschaftsplanung/bff/index_en.shtml 

[31.] Sharifi and Murayama, 2013 A. Sharifi, A. Murayama A critical review of seven selected 

neighborhood sustainability assessment tools Environ. Impact Assess. Rev., 38 (2013), pp. 73-

87, 10.1016/j.eiar.2012.06.006 

[32.] Smith, 2015 R.M. Smith Planning for urban sustainability: the geography of LEED
®

–neighborhood 

Development™ (LEED
®
–ND™) projects in the United States Int. J. Urban Sustain. Dev., 7 (1) (2015), 

pp. 15-32, 10.1080/19463138.2014.971802 

[33.] Sopanen et al., 2007 M. Sopanen, P. Kuusiniemi, O. SarlinHelsinkiläinen kerrostalopiha. [Yards in 

Helsinki apartment buildings] Helsingin kaupunkisuunnitteluviraston julkaisuja 2007, Helsingin 

kaupunki, kaupunkisuunnitteluvirasto, Helsinki (2007), p. 5 

[34.] Southampton City Council, 2017 Southampton City CouncilSouthampton City Council Green Space 

Factor Guidance Notes (2017) https://www.southampton.gov.uk/policies/Green-Space-Factor-

guidance-notes-2015.pdf 



 

109 | P a g e  

 

[35.] Stenning, 2008 E. StenningAn Assessment of the Seattle Green Factor: Increasing and Improving the 

Quality of Urban Green Infrastructure A thesis submitted in partial fulfillment of the requirements for 

the degree of Master in Urban Planning Department of Urban Design and Planning, University of 

Washington, Seattle, WA (2008) 

[36.] Strohbach and Haase, 2012 M.W. Strohbach, D. HaaseAbove-ground carbon storage by urban trees in 

Leipzig, Germany: analysis of patterns in a European city Landsc. Urban Plan., 104 (1) (2012), pp. 95-

104, 10.1016/j.landurbplan.2011.10.001 

[37.] Thorén, 2000 K.H. ThorénThe green poster” A method to evaluate the sustainability of the urban green 

structure Environ. Impact Assess. Rev., 20 (3) (2000), pp. 359-371, 10.1016/S0195-9255(00)00047-0 

[38.] Tzoulas et al., 2007 K. Tzoulas, K. Korpela, S. Venn, V. Yli-

Pelkonen, A. Kaźmierczak, J. Niemela, P. JamesPromoting ecosystem and human health in urban areas 

using Green Infrastructure: a literature review Landsc. Urban Plan., 81 (3) (2007), pp. 167-

178, 10.1016/j.landurbplan.2007.02.001 

[39.] Vandermeulen et al., 2011 V. Vandermeulen, A. Verspecht, B. Vermeire, G. Van 

Huylenbroeck, X. GellynckThe use of economic valuation to create public support for green 

infrastructure investments in urban areas Landsc. Urban Plan., 103 (2) (2011), pp. 198-

206, 10.1016/j.landurbplan.2011.07.010 

[40.] Vartholomaios et al., 2013 A. Vartholomaios, N. Kalogirou, E. Athanassiou, M. PapadopoulouThe 

green space factor as a tool for regulating the urban microclimate in vegetation-deprived Greek cities 

Proceedings of the 1st Changing Cities: Spatial, Morphological, Landscape & Socioeconomic 

Dimensions Conference, Skiathos, Greece (2013) 

[41.] Voskamp and Van de Ven, 2015 I.M. Voskamp, F.H.M. Van de VenPlanning support system for 

climate adaptation: composing effective sets of blue-green measures to reduce urban vulnerability to 

extreme weather events Build. Environ., 83 (2015), pp. 159-167, 10.1016/j.buildenv.2014.07.018 

[42.] Yin, 2013 R.K. YinCase Study Research: Design and Methods Sage publications, London (2013) 

[43.] Zanon and Verones, 2013 B. Zanon, S. VeronesClimate change, urban energy and planning practices: 

italian experiences of innovation in land management tools Land Use Policy, 32 (2013), pp. 343-

355, 10.1016/j.landusepol.2012.11.009 

[44.] SirkkuJuhola Ecosystems and Environment Research Programme and Helsinki Institute of 

Sustainability Science, University of Helsinki, Finland Urban Forestry & Urban Greening Volume 

34, August 2018, Pages 254-258 


