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Abstract 

Climate resilience certificates – a standardised assessment 

of climate risks in real estate 

In 2021, heavy rainfall in the Swedish city of Gävle caused severe flooding, affecting many 

properties in the area. To date, insurance companies have paid more than one billion 

Swedish kronor in compensation to affected property owners. The distribution of 

damage was uneven, making it clear that the individual preconditions of each affected 

property had a substantial impact on the degree of damage suffered. This sparked a 

discussion about the risk of natural disasters on mortgages and insurance policies in light 

of climate change, and whether more consideration should be given to the individual 

conditions of a property rather than relying on general area-based risk maps where all 

properties in one area are assessed similarly. In many cases, small measures can have a 

substantial effect on the degree of climate-related hazards tied to natural disasters. In 

Sweden, the responsibility to undertake measures to decrease such risk today lies with 

the property owner. However, many owners lack relevant information on how to assess 

their property’s risks to natural disasters as well as hands-on recommendations on how 

to mitigate those risks. At the same time, financial institutions, insurance companies and 

many other actors face new European and national legislation that requires them to 

understand, measure, remedy and account for their risks related to this area. In the case 

of lenders assessing the risks to their collateral at an individual property level, the ability 

to get an overview is limited. At best, risks can be described on an area level only, 

meaning that the individual conditions of the property are being not considered. In this 

report, we have explored whether a standardised classification system, a so-called 

climate resilience certificate (CRC), that outlines the individual risk exposure of a 

property could offer a potential solution to this problem – and if it could be both easy to 

use by private homeowners and meet the needs of industry stakeholders. To test our idea, 

we conducted a case study by applying the system to the events that took place in Gävle 

in 2021. We suggest further work on the feasibility of a preferably European-wide, three-

step model of a CRC taking into consideration all acute and chronic physical climate-

related hazards described in EU law. The first step of the classification is based on a data-

based screening tool resulting in a preliminary assessment, ranging from green to yellow 

to red. The second step is an in-depth assessment conducted by a certified climate expert 

who collects data through an on-site inspection of the property and/or an examination 

of documentation, resulting in a classification ranging from A to G, together with 

suggestions on climate adaptation measures that could be taken to decrease risk. In the 

third step, the data is made available to the property owner and, to a limited extent, other 

relevant stakeholders. A CRC could facilitate and improve climate adaptation efforts 

made by property owners by (i) making it clear, on an individual property level, which 

owners should take measures (and in certain cases get support) to decrease risk and (ii) 

creating an incentive to take these measures from lenders, insurance companies and 

investors.  
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Foreword 
This report is the result of a project funded by Vinnova and Gävle Municipality, 

“Feasibility study on climate resilience declarations”.1 The project came about after the 

flooding both in Sweden (Gävle and Tranås) and other countries (such as Germany) 

during the summer of 2021. It aimed to investigate whether a climate resilience 

certificate could be part of the climate adaptation solution we need to address our 

changing climate, now and in the future.  

The project conducted workshops and interviews with the following partners, in addition 

to RISE: Danske Bank, Gävle Municipality, Hypoteket, If, the Swedish Consumers’ 

Insurance Bureau, several county administrative boards, the Association of Swedish Real 

Estate Agents, SBAB, SEB, Insurance Sweden and Trygg-Hansa, and a reference group 

consisting of Anticimex, Gotland Municipality, the Swedish Civil Contingencies Agency, 

Riksbyggen ekonomisk förening, Swedish National Debt Office, Swedish Geotechnical 

Institute, Geological Survey of Sweden, Swedish Meteorological and Hydrological 

Institute, and Sweco. Several of the participants have government remits within climate 

adaptation and conduct information outreach on their own and through others. An 

example is the inter-agency website klimatanpassning.se.  

The project has also held discussions with many other stakeholders, mainly due to raised 

awareness about the project and greater media attention. In these conversations, RISE 

got the opportunity to communicate about the project and to check and test ideas. 

Project activities were conducted at RISE by policy researcher Niklas Thidevall, building 

physics researcher Peter Liden, and stormwater expert Brita Stenvall. Maya Miltell, who 

left RISE in the spring of 2022 and was subsequently succeeded by Karolina Vikingsson 

in the role of project manager, also participated in the project. 

 

The authors, February 2023 

 

This report is a translated version of Klimatresiliensdeklarationer - en standardiserad 

bedömning av klimatrisker i fast egendom (RISE Report 2023:5). The translation was 

made by Lisa Del Papa (Språkkonsulterna Prodicta AB).  

 
1 The Swedish Agency for Innovation Systems (Vinnova), reference number 2021-03857.  

The term “climate resilience certificate” is novel, and we created it because we believe that no fully 

developed concept is available in Europe for the topic we wanted to investigate. Other similar terms could 

be, for example, climate vulnerability certificate or climate adaptation declaration. The latter was used 

throughout the project by the Swedish Expert Council on Climate Adaptation’s first 2022 report, 

https://klimatanpassningsradet.se/polopoly_fs/1.180289!/Rapport%20fr%C3%A5n%20Nationella%20exp

ertr%C3%A5det%20f%C3%B6r%20klimatanpassning%202022.pdf (accessed 22 November 2022). 
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Summary 
The heavy rainfall in Gävle in late summer 2021 had serious consequences for many 

property owners. Insurance companies that were involved in claims related to this event 

compensated for damages at a cost of more than 1 billion kronor. On top of that, suffering 

and financial damage were experienced that cannot be compensated for by insurance. 

The property owners were also affected quite differently. The event prompted a 

discussion between RISE and various stakeholders about the consequences for certain 

properties of being hit especially hard by climate change, even if hazard maps for 

flooding, sea level rise, landslides, etc. would indicate a similar risk level among the 

properties. If insurance cover is questioned (insurance contracts normally last one year), 

uncertainty is created around the possibility to finance real estate since loan agreements 

extend significantly longer. 

Yet we know that small measures can often make a big difference in how well a building 

can cope with a downpour or other extreme weather event. This is why a warning for risk 

factors for nature-related events is crucial, as are clear incentives promoting climate 

adaptation, so that we can focus on lowering the risks. Although property owners bear a 

great responsibility in this respect, many need better tools to improve their climate 

adaptation efforts. 

Banks, financial and insurance companies, and many other companies are now faced 

with tightened European and national legislation that they need to understand, measure, 

address and report on regarding risks. The ability of, for example, financial players to 

assess climate risks in their loan portfolios that are collateralised by real estate is 

currently limited. At the individual property level, stakeholders have a poor overview of 

their risks unless they have already been impacted by an event. At best, they can briefly 

describe risks in larger areas, without taking into account conditions in each individual 

case, such as in building construction. 

We examined the requirements for producing a classification – a climate resilience 

certificate – that rates each property’s vulnerability, one that is easy for people to 

understand and addresses the challenges of different stakeholders. We also conducted a 

case study in Gävle based on the heavy rainfall in 2021. 

We have arrived at a three-step model. Step 1 is a rough screening tool primarily aimed 

at automating the prioritisation of properties that should first undergo an extended 

assessment. The result is a publicly available classification that uses a colour scale of 

green, yellow and red to visualise indicate the property’s level of exposure. Step 2 is an 

extended optional procedure for assessing existing real estate portfolios and is mainly 

based on data collected by an independent expert. The result is a publicly available 

classification that uses a scale of A–G to indicate the property’s level of exposure. Finally, 

in a third step, certain stakeholders with a legitimate interest are able to access the 

property data collected by the independent experts from step 2 in order to make a more 

detailed third-party assessment. 

By classifying Sweden’s properties, we can clarify which ones are vulnerable and require 

action and potential support from public institutions, and we can create financial 

incentives for adapting the properties to withstand natural disasters caused by climate 

change. Such a system should ideally be combined with individual proposals for 
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measures for smaller property owners (mainly private individuals) in order to achieve a 

reasonable classification. 

 

 

Figure 1 Climate resilience certificates, an overview of the rating system  
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1 Background 

1.1 Problem formulation 

Nearly everyone agrees that the impact of climate change on real estate is expected to 

increase unless adaptation measures are taken.2 Climate change also affects the financial 

sector, both directly through value losses and indirectly through changes in regulations. 

Erik Thedéen, former director-general of the Swedish Financial Supervisory Authority 

and newly appointed governor of Sweden’s central bank, recently said the following 

about a global standard for sustainability reporting in an article from Aktuell Hållbarhet 

called “Ahead of the regulatory storm: putting a price on climate risks is in everyone’s 

interest”:  

“There are a number of reasons why we are pushing these efforts so hard. First of 

all, better information is the number one priority. Getting a common standard in 

place means that we can start pricing risks correctly, and based on that, 

investments can be steered away from unsustainable, and thus unprofitable, 

operations in the long term. The opportunities will also become clearer, which will 

help sustainable businesses to access capital and make the necessary investments. 

In this way, we can safeguard financial stability and consumer protection while 

contributing to the transition."3 

The statement is indicative of how banks, financial and insurance companies, and many 

of the companies they finance are now facing tightened European and national legal 

requirements that they need to understand, measure, address and report on concerning 

risks, to an extent we have not seen before. In addition, the European Banking Authority 

(EBA), the European supervisory authority for credit institutions, has been mandated by 

the European Commission to propose amendments to the capital adequacy framework 

to include sustainability risks. 

Real estate is a dominant asset class in the financial system and has high exposure to 

physical risks. These include the risk of flooding from heavy rainfall, rising sea levels, 

lakes and streams, landslides, erosion, heat waves, heavy snowfall and forest fires. In 

turn, these are linked to climate and weather developments, which can be factors that 

trigger the risks and affect property values.  

The ability of, for example, financial players to assess climate risks in their loan portfolios 

that are collateralised by real estate is currently limited. At the individual property level, 

stakeholders have a poor overview of their risks unless they have already been impacted 

by an event. At best, they can briefly describe risks in larger areas, without taking into 

account conditions in each individual case, such as in building construction.4 

 
2 IPCC 2021, IPCC 2022, and Swedish Expert Council on Climate Adaptation’s first report of 9 February 

2022, 

https://klimatanpassningsradet.se/polopoly_fs/1.180289!/Rapport%20fr%C3%A5n%20Nationella%20exp

ertr%C3%A5det%20f%C3%B6r%20klimatanpassning%202022.pdf, accessed 22 November 2022. 
3 https://www.aktuellhallbarhet.se/strategi/hallbarhetsredovisning/infor-regelstormen-att-satta-pris-pa-

klimatrisker-ligger-i-allas-intresse/, accessed 22 November 2022. 
4 More help is available for some areas, such as the Swedish Civil Contingencies Agency’s hazard and 

risk maps for certain cities, and many municipalities’ flood disaster plans. Insurance companies often 
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Most of the properties in Sweden’s building stock that have been built over a long period 

of time, prior to climate change awareness, have not been built considering requirements 

for withstanding the consequences of a changing climate. For today’s new buildings, 

detailed development plans can address challenges like flooding and erosion.5 The 

National Board of Housing, Building and Planning’s building code6 is designed as a set 

of functional requirements, in which sea level and groundwater level, for example, must 

be taken into account. Moisture problems must be taken into account, and thus the code 

itself does not counteract a changing climate. During building construction, site-specific 

climate data is taken into account, which the building code makes reference to. However, 

it does not contain rules on data for the area “moisture”, for instance. The Board states 

in a review of regulations7 that “Climate data used to verify rules can therefore need to 

be produced, and existing and new data updated over time if the climate changes.” 

Thus, it can be stated that the existing building stock including new buildings is currently 

not adapted in some areas to future climate changes. 

However, the question of which properties are exposed to damage in a nature-related 

event8 depends on a plethora of complex factors, so assessing risks only at the postal code 

level has major shortcomings. Based on the damage that occurred, for example, during 

the flooding following the heavy rainfall in Gävle in 2021, we can see that even along the 

same street different damage could occur depending on the characteristics of the 

buildings, surrounding land and stormwater management. Much of this damage could 

also have been avoided or significantly limited by small efforts.  

The level of knowledge of many property owners is low. A survey conducted by SBAB in 

September 2021 showed that 87 percent of 1,004 surveyed homeowners did not take 

climate risks into account when buying their property. Over 70 percent had not received 

information about the list produced by Swedish authorities of areas that are particularly 

vulnerable to climate risks, a figure that increased [sic!] when the same question was 

asked a year later, despite the fact that the respondents to a greater extent stated that 

they lived in one of the designated areas.9 

Even if prospective buyers in the short term have not considered climate risks, the 

problem will be a factor that can affect property values and so requires increased 

 
have their premiums set at the postal code level. The financial players in the project describe that they too 

operate on the same level. 
5 See Chapter 2, Section 5 on the assessment of appropriate siting and Chapter 4, Section 12 of the 

Planning and Building Act (2010:900) on protective measures. The County Administrative Board, in turn, 

has oversight of whether planned developments and buildings can be assumed to be unsuitable with 

regard to people’s health or safety or the risk of accidents, flooding or erosion (Chapter 11, Sections 10–

11). In their master plans, municipalities must also assess and give their views on climate-related risks to 

the built environment (existing and anticipated) in terms of flooding, landslides and erosion (Chapter 3, 

Sections 4 and 5). 
6 The National Board of Housing, Building and Planning’s building code (BFS 2011:6). 
7 National Board of Housing, Building and Planning (2021). Swedish building code and climate 

adaptation. https://www.boverket.se/sv/byggande/uppdrag/avslutade-uppdrag/oversyn-av-boverkets-

byggregler/boverkets-byggregler-och-klimatanpassning/, accessed 23 November 2022. 
8 Refers mainly to climate-related events that are expected to increase; however, even prior to climate 

change, nature-related events and accidents of course occurred.  
9 2021 survey at https://www.sbab.se/1/om_sbab/press/arkiv_publicering/pressmeddelande/2021-12-

09_attitydforandring_villaagare_kommer_ta_hansyn_till_klimatrisker_vid_framtida_huskop.html, 

accessed 22 November 2022; 2022 survey at 

https://www.sbab.se/1/om_sbab/press/arkiv_publicering/pressmeddelande/2022-11-

18_villaagare_i_klimatriskutsatta_omraden_saknar_information.html, accessed 22 November 2022. 
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awareness. Property owners who do not take justified preventive measures themselves, 

through collective action with neighbours or with the help of the municipality will 

increasingly be charged higher insurance premiums to respond to the increased risk and 

perhaps risk being denied insurance cover if claims become too frequent or extensive. 

Property insurance normally only covers damage that is judged to be sudden and 

unforeseen. No insurance company has yet indicated that they want to remove insurance 

cover for existing stock, but the risk of this occurring is being discussed among industry 

players.10 Preventive measures can counteract emergency insurance coverage, meaning 

when insurance in an individual case cannot be obtained on the market or only at such a 

high premium that the insurance customer prefers not to take out the insurance. 

As far as new building production goes, the discussion seems to have progressed further. 

Some insurance companies already state that new properties in certain areas cannot be 

fully insured. Länsförsäkringar, which made this announcement back in 2018, is usually 

highlighted as an example.11 See section 6.2 for more details.  

1.2 Climate adaptation is primarily the property 

owner’s responsibility 

There are a great many stakeholders, at different levels and with different 

responsibilities, who are tackling issues related to climate adaptation. Among them are 

many government agencies at the national level, county administrative boards at the 

regional level and municipalities.12  

However, the Climate Adaptation Inquiry (SOU 2017:42) and others have established 

that the responsibility for climate adaptation primarily lies with the property owner.13 

The government has confirmed this line of thinking in the subsequent bill adopted by 

parliament and has assessed, among other things, that:  

'[t]he responsibility for damage prevention and restoration due to extreme weather 

events does [not] differ [...] from the responsibility for other risk management in 

society. The basic principle is that the responsibility for the protection of property 

lies primarily with the property’s owner. This applies to all property owners, 

whether individuals, companies or government agencies. Incentives are therefore 

created to avoid building in hazardous areas and to take appropriate protective 

measures as regards property development and buildings’.14  

We have not noticed that this key principle is about to change. 

 
10 The issue has mainly been brought up in our workshops by the trade organisation Insurance Sweden, 

and similar thoughts have also been aired in the media; see, for example: 

https://www.dn.se/ekonomi/forsakringsbranschen-kraver-oversvamningsutredning/, read no later than 

November 22, 2022, and https://www.dn.se/ekonomi/klimatkrisen-slar-mot-husmarknaden-vissa-objekt-

kan-sjunka-kraftigt-i-varde/, accessed 22 November 2022. 
11 See https://www.lansforsakringar.se/ostgota/privat/om-oss/press-media/lansforsakringar-

kommenterar/185164/, accessed 22 November 2022. 
12 A compilation of roles and responsibilities is available at https://www.klimatanpassning.se/vem-gor-

vad, accessed 19 December 2022. The Swedish National Audit Office has recently reviewed the 

governance of climate adaptation efforts and made several recommendations in “Statens insatser för 

klimatanpassning av den byggda miljön” (RiR 2022:29). 
13 See p. 167 ff. 
14 Govt. Bill 2017/18:163, p. 77. 
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A first step in enabling property owners to take action is an understanding of their 

responsibility and of how they are impacted by climate risks, since many believe that it 

is others who have a great responsibility.15 Surveys from SBAB thus reveal a serious 

problem: property owners are not aware of the information about risks from the 

authorities and have not taken climate risks into account in their business decisions.16 In 

terms of budget for making climate-related investments in their properties over the next 

five years, the surveys also showed that around 70 percent have not planned any 

investments. Similar conclusions have emerged in several studies.17 

There are situations when the property owner even benefits from promoting measures 

outside their own property. For example, an owner could construct a surge wall together 

with other stakeholders. This is what we assess the current situation to be, but the forms 

are too difficult for individuals to manage on their own.18 In many cases, it is therefore 

doubtful whether it is realistic today for individual property owners to engage in projects 

that would require more than individual properties to be affected. The need to provide, 

and simplify, opportunities for individual property owners would require further 

investigation.19 One example is the recently completed permitting case for flood 

protection on Falsterbonäset, where Vellinge Municipality’s work has been ongoing since 

2008.20 It is true that the municipality has taken the initiative, but the substantial time 

and cost overruns reveal the difficulties for individual property owners to try something 

similar themselves. A prerequisite for being able to take measures jointly with other 

property owners, especially if someone opposes it, is to be able to demonstrate a need for 

the measure. Here, individual property owners need better knowledge. 

1.3 A new approach to climate risk 

In many countries, the 2015 Paris Agreement was a decisive factor in accelerating 

initiatives for the transition to a more sustainable society. Within the EU, the Sustainable 

Finance Strategy (formerly the Sustainable Action Plan) is a cohesive package of 

legislative initiatives all aimed at achieving the EU’s climate goals by 2030 and 2050, 

and contains further amendments to other regulatory frameworks that will be the 

indirect result of these initiatives.  

 
15 https://www.lansforsakringar.se/4a8725/globalassets/aa-global/dokument/ovrigt/aa-om-

oss/forskning/slutrapporter/klimat/slutrapport-p3.14-forsakringsbranchen-och-klimatforandringar-kort--

och-langsiktiga-konsekvenser-av-bostadsagarens-riskuppfattningar.-.pdf, accessed 31 January 2023.  
16 2021 survey at https://www.sbab.se/1/om_sbab/press/arkiv_publicering/pressmeddelande/2021-12-

09_attitydforandring_villaagare_kommer_ta_hansyn_till_klimatrisker_vid_framtida_huskop.html, 

accessed 22 November 2022; 2022 survey at 

https://www.sbab.se/1/om_sbab/press/arkiv_publicering/pressmeddelande/2022-11-

18_villaagare_i_klimatriskutsatta_omraden_saknar_information.html, accessed 22 November 2022. 
17 https://www.lansforsakringar.se/4a8725/globalassets/aa-global/dokument/ovrigt/aa-om-

oss/forskning/slutrapporter/klimat/slutrapport-p3.14-forsakringsbranchen-och-klimatforandringar-kort--

och-langsiktiga-konsekvenser-av-bostadsagarens-riskuppfattningar.-.pdf, accessed 31 January 2023. 
18 Read more about the opportunities and challenges at  

https://vesterlins.s3.amazonaws.com/uploads/article/bifogat/135/Rapport_med_bilagor.pdf, accessed 15 

December 2022. 
19 Similar views have been expressed by several stakeholders; consult, for example, the referral bodies to 

the Climate Adaptation Inquiry, Govt. Bill 2017/18:163 p. 19 ff. 
20 See the final judgement of the Land and Environment Court of Appeal on 17 June 2022, case M 6552-

20. 
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Taken together, they entail a significantly increased requirement for systematically 

identifying, measuring and reporting on sustainability risks. Responsibility is placed on 

the boards of the businesses covered, including all financial institutions and listed 

companies in the EU regardless of size, as well as large unlisted non-financial companies 

and listed SMEs. 

The increased level of formalisation together with board accountability creates a need for 

systematic risk measurement. Financial institutions face additional requirements for 

stress testing and increased capitalisation requirements in terms of risk, accelerating the 

need for information. 

Many sustainability actions in general, and climate actions in particular, have rapidly 

gone from being nice-to-haves and fairly unregulated to being need-to-haves, or even 

must-haves. By participating in this project, among other measures, the financial 

industry is making an attempt to develop a standard for reporting the climate-related 

risks of individual property assets. 

For an individual property asset, we believe that there are reasons to make the 

assessment for each property. However, the assessment of a single property must take 

into account the buildings on the property, land within the property and, especially in 

cities, land outside the formal property boundary.  

These regulations are of a technical nature and not easily accessible for many, which, in 

our opinion, is a crucial reason for why they have not been discussed that much. Based 

on what we have learned within the framework of this project, banks have increasingly 

realised that a big job awaits them if they are to better respond to these new regulations 

and market expectations. 

However, players mainly from the financial sector who took part in the project state that 

they think this area is a bit of a wild west. There does seem to be some form of consensus 

on the difficulty of getting more a detailed picture that goes beyond postal codes in terms 

of the risks they are taking.21 Today’s regulations mainly concern accounting principles. 

If, as described in Section 1.1, the need to better assess climate risks also eventually finds 

its way into capital adequacy requirements, it will become even more important. 

In light of the examples highlighted by Gävle Municipality (see the following two 

sections) and project stakeholder discussions, parties from the financial and insurance 

industries have unequivocally expressed the need to better address current and likely 

future regulations through better knowledge down to the property level. This has been 

expressed in a willingness to take the acute and chronic climate-related risks set out in 

the EU regulatory framework as a starting point (see Section 6.1). 

Multiple government agencies and private companies are already attempting to estimate 

and present climate risks according to different models. The risks usually focus on areas 

rather than individual properties. Standards such as SS-EN 1409022 and 1409123 are 

available that provide a sound risk-based methodology for organisations’ climate 

 
21 At our final seminar, with several banks in attendance, this picture was not questioned. 
22 Adaptation to climate change – Principles, requirements and guidelines (ISO 14090:2019). 
23 Adaptation to climate change – Guidelines for vulnerability, impacts and risk assessment 

(ISO 14091:2021). 
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adaptation efforts. However, there is no standard or uniform guideline for how to assess 

climate risks for individual properties. 

The financial sector is largely regulated on a European level, and lending for immovable 

property is financed on a global covered bond market. Project participants from the 

financial sector thus express the desire for efforts to go beyond Sweden and work towards 

a European system. This applies to regulations for which a proposal on climate resilience 

certificates would need to be raised at European level, and to sector-specific efforts 

among financial players, such as within the European Banking Authority (EBA), the 

European Covered Bond Council and Insurance Europe. The industry wants to involve 

government agencies at a relatively early stage to ensure harmonisation, both within a 

country and between the EU and its supervisory authorities (like the EBA). 

1.4 From energy performance certificate to 

climate resilience certificate 

Different climate risk assessments, to the extent that they exist, are hard to compare. 

This means that property owners (especially private individuals), when facing a decision 

on whether to buy a property, often do not have enough information to be able to 

consider climate risks before investing in a particular property asset.  

There is no comprehensive declaration or certificate for the exposure of individual 

property assets to climate risks that could address the discussed problems. Two systems 

are currently available for declaring the impact of properties and buildings on climate 

change: 

- Energy performance certificates,24 which are based on an EU directive25 on 

building energy use.  

- Carbon footprint declarations,26 which indicate the impact of carbon 

emissions from the construction of the buildings covered and for which the 

introduction of limit values is being investigated. 

Before the feasibility study was initiated, we did not come across any proposals for a 

standardised system for assessing the risk of nature-related events at the property level, 

especially one seeking to address the acute and chronic climate-related risks specified in 

EU regulations (see Section 6.1). However, the National Board of Housing, Building and 

Planning has taken up the issue, although it has not resulted in any actions.27 During the 

course of the feasibility study, the Expert Council on Climate Adaptation proposed in its 

latest report to “[introduce] requirements for the climate adaptation certification of 

 
24 See the Energy Performance Certification Act (Sw. 2006:985), with associated preparatory material, 

which aims to promote efficient energy use and a healthy indoor environment in buildings. 
25 Based on EU legislation set up by Directive 2002/91/EC of the European Parliament and of the Council 

on the energy performance of buildings, which took effect in December 2002. 
26 See the Swedish Energy Performance Certification Act (2021:787), with associated preparatory 

material. 
27 Stated in the searchable workshop notes at 

https://www.boverket.se/contentassets/1ad175130bd5451a92717c0bd3482819/sammanstallning-fran-

workshop.pdf, accessed 22 November 2022, and 

https://www.boverket.se/contentassets/b9eb5153920f478b87ff7af090dd37a8/dokumentation_boverkets_

ws_klimatanpassning_karlskrona_200123.pdf, accessed 22 November 2022. Based on a discussion with 

the Board, it appears that no further work has been done on this issue. 
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properties and buildings in areas at risk of flooding or exposure to landslides, and to 

introduce a ‘climate adaptation declaration’ when a property is sold (in a similar way as 

for ‘energy performance certificates’)”.28 As far as we know, more details have not been 

forthcoming; however, the need for a standardised model was also raised by 

Lantmäteriet during the final seminar of its project, “Feasibility study on property 

information and the risk of natural disasters”.29 Similar initiatives exist in other 

countries, such as Belgium, where information on flood risks must be provided to 

prospective buyers or renters of a property. This information also includes any protective 

measures taken, thus helping to raise the property value.30 

Today there is a growing market for private consultants who are making various attempts 

at assessing and presenting climate risks in real estate portfolios.31 

1.5 Purpose 

As shown above, we have identified a lack of knowledge about the exposure of real estate 

to climate risks at the property level. 

In this project, we intend to explore the possibilities of creating a system that enables a 

wide range of stakeholders to take action using a common, standardised classification 

and assessment of properties and buildings. As our starting point, we looked at EU-wide 

energy performance certificates to understand if something similar can be developed for 

climate resilience (see Figure 2).  The project focuses on climate adaptation requirements 

for land and buildings32 and their resilience to impacts from climate change. Although 

the project scope is limited to assessments for flood risk impacts, we envision a final 

product that can cover all the acute and chronic climate-related risks highlighted in EU 

regulations. This report does not address how society can transition to reduce impact on 

the climate. The project has conducted a feasibility study on developing a climate 

resilience certificate. The goal of such a certificate is to create the following: 

- A tool for boosting the financial industry’s climate adaptation efforts, through 

better valuation and the creation of incentives for taking action on climate 

adaptation. 

 
28 First report of the Swedish Expert Council on Climate Adaptation dated 9 February 2022, 

https://klimatanpassningsradet.se/polopoly_fs/1.180289!/Rapport%20fr%C3%A5n%20Nationella%20exp

ertr%C3%A5det%20f%C3%B6r%20klimatanpassning%202022.pdf, accessed 22 November 2022. 
29 At the time of writing, no final report has been released. 
30 European Commission (2021), Current Practice in Flood Risk Management in the European Union, p. 

47 et seq. https://op.europa.eu/it/publication-detail/-/publication/21d8c5c2-2199-11ec-bd8e-

01aa75ed71a1/language-en, accessed 30 November 2022. 

That similar issues are relevant is shown, for example, by the World Bank Group’s A Methodology for 

Building and Tracking Resilience to Climate Change 

(https://elibrary.worldbank.org/doi/pdf/10.1596/35039; has not been studied in detail). 
31 During our work on this project, we saw that there was great interest in creating a common system that 

could serve as the basis for assessing all properties in a uniform way. Private organisations that currently 

perform climate risk analyses for properties would still have a great need in the future to assess more 

complex cases, obtain an overview of priorities in a large property holding, or come up with proposals for 

the most cost-effective adaptation measures. 
32 We use the terms “land”, “building” and “property” depending on the context to avoid being limited by 

a certain definition. 
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- Easy-to-understand climate resilience benchmarks for comparability and for 

reducing uncertainty around insurance coverage. 

The overall aim is, of course, for Sweden’s building stock to be better equipped to manage 

a changing climate. A key enabler is raising awareness of the issues and bringing together 

parties that have different approaches and circumstances. In this way, through the 

feasibility study, we can develop proposals for next steps. If such a rating system could 

be introduced, our hope is that it can lead to increased knowledge and incentives to get 

the necessary climate adaptation measures in place. 

 

Figure 2 A climate resilience certificate adapted from an energy performance certificate. 
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2 Method 
The project brought together researchers from different disciplines with financial sector 

players, the insurance industry, property owners, government agencies and others in 

order to investigate whether a climate resilience certificate would be effective.  

From these experiences, along with conversations and workshops with the parties, a 

proposal for a climate resilience certificate was developed. In a workshop format, the 

participating stakeholders can pose specific questions and collectively develop solutions. 

This was done from the perspective of the needs of financial market players with the 

adaptations necessary for it to function for other stakeholders in society. The proposals 

and ideas were then iterated many times with different project parties and other 

stakeholders to finally arrive at an outline, which has been reviewed by a reference group.  

The format enabled the questions to be iterated in both larger and smaller groups, as well 

as in individual interviews with those involved in and outside the project team. Parts of 

the project also took place in RISE’s policy lab, which enables different work practices 

and approaches that are all typical of human-centred design, such as design thinking.33 

These practices aim to drive innovation and complement other approaches, such as 

technology-driven and business-driven processes. In the field of built environment 

policy, this means creating better policies and regulations by being open to new ideas, 

innovative work practices, insights and knowledge. 

Policy labs aim to speed up the process, from the identification of a need for new policies 

and rules through to implementation. They can help to improve policies and regulations 

by involving more people in the process and thus ensure that the regulations are adapted 

to users’ needs. Policy labs also offers a neutral meeting place where participants from 

business, academia, government agencies and civil society can meet and discuss policy 

and regulations. 

In the process of producing an outline for the climate resilience certificate, we took 

inspiration from the energy performance certificates. Together with Gävle Municipality, 

we tested a data-based prototype to get an early picture of the hurdles to getting started. 

We identified the needs of various stakeholders and data requirements, and produced a 

prototype showing how the data can be translated into valuable information and what a 

framework for producing it could look like. Section 2.1 describes the methodology for our 

prototype, including a risk classification. 

 
33 Schnurr, M., Burden, H., Olsson, L., Andersson, K., 2020. Transport policy labs: Accelerating mobility 

innovations in Sweden, in: Finnish Transport and Communications Agency Traficom (Ed.), Proceedings 

of TRA 2020, the 8th Transport Research Arena “Rethinking Transport - towards Clean and Inclusive 

Mobility.” Helsinki. RISE describes its policy lab in more detail at https://www.ri.se/en/what-we-

do/expertises/policy-lab, and will release a report in early 2023. 
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2.1 Our simplified prototype for testing in Gävle  

Creating a fit-for purpose and carefully considered risk classification is an extensive, 

complex task. There are already several international publications on this topic.34,35,36,37 

The studies are extensive and often include both the hazard and the vulnerability 

weighted together to arrive at a risk. So, for example, a hazard might be flooding caused 

by heavy rainfall or sea level rise, and the vulnerability might be the design and 

construction of the property. A common way to address flood hazard in a risk assessment 

is through a metric scale, with water level (y-axis) plotted against vulnerability scale (x-

axis). The vulnerability scale usually ranges from “low impact” to “heavy impact” on the 

property, but can differ quite substantially as to the definition of low and heavy impact. 

In several of the mentioned studies, an attempt is made to test the vulnerability, or to 

create a methodology for assessing the vulnerability, of a specific type of building stock 

in a specific location. However, building technology and building materials can differ 

markedly between different countries. So even if global research-based vulnerability 

assessments of a type of building stock are available, this does not automatically mean 

that they can be applied to Sweden’s building stock. 

Using the prototype in Gävle Municipality, the method and work process are investigated 

for ten properties that are classified based on their flood risks.  

The simplified prototype that the project developed for testing in Gävle is based on the 

following steps: 

1. Create an aggregated hazard map of the flooding caused by heavy rainfall and 

high water flows. 

2. Create an assessment of the properties’ vulnerability to current hazards as 

referred to in point 1. 

3. Combine the hazards and vulnerabilities into a hazard-vulnerability map, here 

referred to as a risk class. Each property is thus assigned a risk assessment as in 

Figure 3. 

4. Verify the method, meaning identify the accuracy of the hazard-vulnerability 

classification compared to the consequences of the heavy rainfall. 

 
34 Galasso, C., et al. (2021). A model taxonomy for flood fragility and vulnerability assessment of 

buildings. International Journal of Disaster Risk Reduction 53: 101985. 
35 Maiwald, H. and J. Schwarz (2015). Damage And Loss Prognosis Tools Correlating Flood Action And 

Building's Resistance-type Parameters. International Journal of Safety and Security Engineering 5: 222-

250. 
36 Jumppanen Andersen, K. (2022). Review of flood vulnerability and damage assessments in three 

Nordic countries, Danish Coastal Authority & Finnish Environment Institute. 
37 MSB (2020). Flood risk assessment: Methods, models, data. Publ. nr: MSB1973. 
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Figure 3 Balancing hazards and vulnerabilities and combining them into one risk class. 

The study also investigated the possibility of obtaining a quick, automated assessment 

that does not require a more comprehensive system with a lot of manual input, for 

example with a site assessment similar to the energy performance certificates. By 

“automated assessment” we mean the ability to collect data from multiple sources, 

consider how they should be weighted, and make a collective assessment covering all of 

Sweden’s properties. We can compare this with what we consider a manual assessment, 

in which you start with a specific property and assess it using a combination of available 

data and manually collected data (normally collected physically on site). 

2.1.1 Hazard map 

In order to produce a hazard map describing an area’s flood risk, geodata according to 

Table 1 should ideally be available. 

Table 1. Geodata describing different types of flood risks. 

Type of geodata Description  
Coverage and 
accessibility 

Included in the 
Gävle 
prototype?  

Pipeline network 
model of 
stormwater and 
wastewater 

Shows where in the 
pipeline network there can 
be elevated pressure levels 
during dimensioning in 
order to manage the risk of 
backflow from stormwater 
and wastewater into the 
properties.  

Some municipalities have 
models of their pipeline 
network. The data may be 
classified as sensitive so 
that major pipeline routes 
etc. are not disclosed.  

No, Gävle does 
not yet have a 
pipeline model.  

Heavy rainfall map  

Shows the spatial 
distribution, maximum 
depth, flow paths and flow 
rate during a heavy rain 

Several county 
administrative boards 
and many larger 
municipalities have 

No, Gävle does 
not yet have a 
heavy rainfall 
map.  
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Type of geodata Description  
Coverage and 
accessibility 

Included in the 
Gävle 
prototype?  

event, such as a 100-year 
rainfall. The model may 
have a standard deduction 
from rainfall for the 
pipeline network, but the 
map will be more accurate 
if the rain model is linked to 
the pipeline network 
model.  

produced heavy rainfall 
maps and usually make 
this data accessible. 

Low point map 

Based solely on the land’s 
topography, this map 
indicates where there are 
trapped areas or sinks that 
could potentially be filled 
with rainwater in the event 
of a downpour. There is no 
connection to rainfall 
volume or pipeline 
network.  

Many municipalities and 
county administrative 
boards have produced 
heavy rainfall maps and 
normally make the data 
available.  

Yes 

Map of high flows 
in lakes and 
watercourses 

Based on hydraulic models 
of lakes and watercourses. 
Shows the maximum 
spatial distribution of the 
water in the event of a 
flood. The analyses indicate 
100-year and 200-year 
flows as well as the highest 
flow during an extreme 
event. 

The Swedish Civil 
Contingencies Agency 
has developed flood 
classifications for 82 
Swedish watercourses. 
Some municipalities have 
produced their own 
maps.  

Yes 

High sea level map 
A hazard map indicating 
the risk of coastal flooding.  

The Swedish Civil 
Contingencies Agency 
has produced flood 
classifications for the 18 
Swedish coastal cities 
that have been assessed 
as having a significant 
flood risk based on 
Ordinance 2009:956 on 
flood risks. 
The agency also has a 
map service that reports 
the extent of the flooded 
area along the entire 
Swedish coast for water 
levels from 1 m to 5 m in 
RH2000. 

No 

 
To combine several hazard maps into a composite map, the method applied in this 

project has been to add together the number of hazard types per property. A property 

exposed to a type 0 hazard has been assigned a value of 0, a property exposed to a type 1 

hazard has been assigned a value of 1, and so on. In producing the prototype, these were 

referred to as different hazard classes (see the examples in Figure 4). Scale for the hazard 

classes: 0 (low total risk) – 4 (high total risk). 
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Figure 4 Aggregated hazards for a selection of properties in the hazard map 

The goal here has been to try and estimate the relative threat to the properties, not to 

estimate any absolute water levels or absolute probabilities of risks.  

We would like to emphasise that the “addition method” created for the project is a gross 

simplification of reality, since there was no scope for doing anything more advanced 

within this feasibility study. This method is based on the assumption that the different 

hazard types are independent events. This is not the case, for example, with heavy rainfall 

and smaller urban watercourses, but can be quite true in Gävle since the rivers Testebyån 

and Gavleån have large rural catchments. Furthermore, the applied method does not 

take into account the spatial extent or magnitude of each hazard inside the property, but 

only whether the hazard type is present or not. A third weakness of the hazard map 

applied here is that it does not capture hazards from neighbouring properties, which may 

be relevant if, for example, a building without a courtyard directly abuts another 

property. Following this feasibility study, further efforts are required to develop the 

hazard map, or alternatively consider a different approach.  

Producing the map that contains the aggregated hazards requires determining which 

return period should be studied. For example, if a hazard event with a return period of 

100 years is relevant, the respective modelling also needs to describe a 100-year event.  

The probability that a type of flood event with a return time of 100 years will occur over 

a 100-year period is 63 percent. For a ten-year period, the probability is 10 percent.  

2.1.2 Vulnerability assessment 

The vulnerability classification presented in Table 2 is divided into the scale S1–S5. S1 is 

the most positive class, indicating that there is insignificant impact on the property, while 

class S5 indicates that the property has high vulnerability. The assessment points 

included in the classification are desirable for an assessment of the vulnerability, but they 

do not mean that they are currently available for automatic screening. Class S1 is not 
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considered possible to achieve at present, since there is no methodology or standard for 

quality-assured solutions that can be applied to existing or new buildings. However, 

there is every reason to strive for quality assurance systems and solutions since this 

would provide security for all parties involved. 

Table 2 Vulnerability classes  

Vulnerability class, 
flood/heavy rainfall 

Assessment points 

(S5) High vulnerability - Basement level exists (possibly also groundwater pumps) 
- Water can accumulate against the building due to low points in 
the property 
- Lower than 0.2 metres to the potential for penetration (doors and 
windows)* 

(S4) Moderate 
vulnerability 

- Basement level exists 
- Low points in close proximity to the building  
- Lower than 0.2 metres to the potential for penetration (doors and 
windows)* 

(S3) Normal flood 
protection 

- No basement level, or a slope (souterrain) building or crawl space 
- Low points in close proximity to the building 
- At least 0.2 metres to the building’s vulnerable materials and 
penetration potential (doors and windows)* 

(S2) Low vulnerability - No basement level 
- Advantageous slope from building and drainage possibilities from 
the property 

(S1) Negligible 
vulnerability 

- The building is sized for flooding, quality-assured solutions in the 
property and for the building exist 

* The level of 0.2 metres derives from building regulations stipulating that the bottom edge of moisture-
sensitive façades should be at least 0.2 metres above ground38, which can indirectly affect the level of the 
door threshold’s lower edge and timber frame on concrete foundation slabs. 

 

In addition to the assessment points included in the simplified vulnerability 

classification, several other factors can have a significant impact and should be taken into 

account in a more thorough assessment, through site inspections by an independent 

expert. These factors include: 

- The age of the building and building materials. What might once have been 

resistant to external water pressure may have been diminished over the years. 

Although age does not in itself have to be a reason for a certain classification, it is 

strongly tied to degradation processes in building materials and their 

maintenance. 

- The building’s construction, for example, flat roofs or wall tolerance to major 

horizontal loads (water pressure). 

- Geological soil conditions that affect groundwater levels and flows, as well as the 

building’s bearing capacity. 

- Surface runoff caused by impermeable surfaces at the property and the property’s 

ability to cope with large volumes of water, the placement of stormwater drains 

and dam-creating installations. Similarly, flowing water can cause erosion 

damage. 

 
38 The National Board of Housing, Building and Planning’s building regulations (2011:6) – regulations and general guidelines. 
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- Water and sewage installations and adjacent culverts. For example, there might 

be groundwater pumps that struggle to manage excessive volumes of water. 

3 Case study: Gävle 
On the night of 17 August 2021, Gävle Municipality was hit by heavy rains with extensive 

flooding as a result. A total of 162 millimetres of rain fell during the night. During the 

two most intense hours, 101 millimetres poured down – a new record in Sweden since 

records began to be kept.  

This had far-reaching implications for communities. Several roads in Gävle Municipality 

suffered structural damage and collapsed, while others had to be dug up to remove all 

the water. Many low areas and viaducts filled up with water, and it was difficult for 

emergency services, home care services and other key public services to get through. The 

start of the school year had to be postponed by a day since several school buildings were 

damaged during the downpour. There were brief power outages and thousands of private 

homes were damaged. In the first year following the heavy rainfall, insurance companies 

had received more than 4,500 claims. 

The cost to Gävle Municipality so far is roughly 350 million kronor after insurance 

deductions. For private individuals and companies, these are major costs not covered by 

insurance, including damage coverage, actual cash value deductions, or interruptions in 

operations. The association Insurance Sweden states that insurance claims on their 

member companies total close to 1.1 billion kronor. 

One of the municipal property management companies affected by the flooding in 2021 

was Gavlefastigheter. The company’s premises are mainly used for Gävle’s municipal 

administration. This includes all of Gävle Municipality’s schools, cultural heritage 

buildings, sports facilities and office premises. The municipality assesses that 36 out of 

200 properties, or 18 percent, were damaged during the heavy rainfall. 

Ten of Gavlefastigheter’s properties are included in our prototype test for Gävle. Most of 

these properties, though not all, suffered damage from the extreme rain. 
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Figure 5 The ten properties included in the case study in Gävle Municipality. 

3.1 Risk classification and site inspections 

Site visits to the ten properties took place in September 2022 together with a heavy 

rainfall coordinator at Gävle Municipality and a researcher from Linköping University.  

Prior to the inspection, a hazard map was produced based on the county administrative 

board’s low-point map and the Swedish Civil Contingencies Agency’s flood map for 

Gavleån and Testebyån. Gävle Municipality is in the process of developing a stormwater 

model of its pipeline network and will later produce a heavy rainfall map. But because 

these are not yet completed, the low-point map was used as an indication of the risk for 

overland flooding resulting from heavy rainfall.  

 

Figure 6 Examples of properties threatened by flooding both from rain (low-point map) and high 
water levels in Gavleån. 
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3.1.1 Hemlingbystugan 

Off-site classification: 

 

Figure 7 Hazard map for the property that houses Hemlingbystugan. 

  

Image 1 Hemlingbystugan from the north. Water flowed down to the house and continued into the 
basement. (Source: RISE) 

Hemlingbystugan, a cottage in a tourist and recreational area, is located on a high hill. 

The hazard classification for the property is Class 1 due to the presence of enclosed areas 

for stormwater. The building has a basement, and there are low points towards the façade 

according to the low-point map (red arrow on the map), which is why the vulnerability 

classification is S5 in accordance with Table 2. 

The outcome of the heavy rainfall on 17–18 August 2121: 
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Water ingress occurred despite the building’s location on a hill. Water from the road, 

which slopes down towards the house, is believed to have gushed down into drains and 

culverts adjacent to the basement. The day after the downpour, there was water in the 

basement. 

3.1.2 Gävle Stadsteater 

Off-site classification: 

In the hazard classification, Gävle Stadsteater, the city theatre, was assigned a value of 

0, since no flood hazard was noted in the input data. The vulnerability class for the 

property is S4 due to the basement.  

 

Figure 8 Hazard map for the property that houses Gävle’s city theatre.  

 

Image 2 Vulnerable external structures at Gävle’s city theatre. (Source: RISE) 



25 

 

Image 3 External vulnerable structures at Gävle’s city theatre (Source: RISE) 

The outcome of the heavy rainfall on 17–18 August 2121: 

The theatre was hit by the heavy rain. On the following day, water appeared in the 

basement and in the elevator shafts. Most of the water is believed to have entered through 

gaps and penetrations in the foundation. The site inspection in September 2022 revealed 

obviously vulnerable exterior structures where water may have entered, but this was not 

confirmed. Two examples of vulnerable structures are shown in images 2 and 3. At the 

end of the alley, large roof sections drain into downpipes that release water in front of a 

door with restricted entry. Admittedly, the ground surface is gravel, but it is still likely 

that the water gushed out from the roofs and perhaps penetrated the door moulding. The 

second vulnerable structure observed was a door at a low-lying point towards the façade, 

where water from both the roof and the paved surface may have entered through the 

door. 

The properties included in the case study were classified off-site prior to the site 

inspection in Gävle Municipality. The results from the classification are shown in Table 

3, where they are presented alongside the outcome. 

Table 3 Classification of the properties included in the Gävle case study. The risk classification was 
made according to the principle shown in Figure 3 (see Section 2.1). 

 Classification   Outcome, heavy rains in Aug. 2021 

Property 
Hazard 
class 

Vulnera- 
bility class Risk class Impacted? Water came in via 

Vasaskolan 1 S5 1S4 
Medium 
high No 

- 

Borgaskolan, 
Västertull 1 S5 1S5 

Medium 
high Yes 

Doors, windows and 
foundation 

Fridhemsskolan 1 S5 1S5 
Medium 
high Yes 

Basement door, 
foundation, toilets, 
vents 

Gävle Stadsteater 0 S4 0S4 Low risk Yes Foundation 

Hemlingbystugan 1 S5 1S5 
Medium 
high Yes Foundation 

Konserthuset 1 S5 1S5 
Medium 
high Yes Foundation 

Kulturskolan 0 S4 0S4 Low risk No - 
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Nynässkolan 1 S5 1S5 
Medium 
high Yes Doors, foundation 

Sjömanskyrkan 0 S4 0S4 Low risk Yes Foundation 

Solängsskolan 1 S5 1S5 
Medium 
high Yes Doors, foundation 

According to the table, seven properties were classified as medium high risk. Of these, 

six properties were impacted. Two out of three properties classified as low risk did not 

successfully manage the downpour and suffered damage. 

For all the properties that were damaged, water came in through the foundation, and in 

some cases entered through doors, windows and drains. 

3.2 Analysis and conclusions from the prototype 

3.2.1 How well did the off-site risk classification match 

outcomes in 2021? 

To properly assess whether the risk classification corresponds with outcomes, the 

different risk classes must be linked to the financial damage caused to each property. 

However, information on damage costs for the Gävle properties was not considered 

sufficient to be included in this analysis. In this case, claims statistics from the insurance 

companies can provide good supplementary input for any further development. 

The hazard map for Gävle did not include risks associated with the pipeline network in 

the form of backflow (water that flows back into buildings through the sewer network). 

In at least five of the eight affected properties, backflow penetration in internal floor 

drains or water penetration in the basement structure was detected. Of these five 

properties, two with a low risk class (green) should instead have been assigned the 

medium risk class (yellow), and three properties should have been assigned a high risk 

(orange) instead of the medium risk class (yellow). This result demonstrates that 

information about the capacity of the pipeline network undoubtedly needs to be included 

in a risk classification in order to offer an accurate picture of flood hazards in the event 

of heavy rainfall. For example, the pipeline network could be categorised into several 

classes based on the return period that can be managed and this information could then 

be integrated in the aggregated hazard map.  

One property (Vasaskolan) was not affected by the heavy rainfall but was assessed as at 

medium risk in the off-site analysis. This assessment did not change during the on-site 

inspection, and remains unclear why it was not affected. 

One observation made during the test in Gävle was that, for properties where the building 

constitutes basically the entire property, the hazard map does not capture flood risks that 

can be present at the façade. An example of this is the city theatre. A potential hazard is 

present at the two adjoining properties, while the theatre itself is classified as green. This 

also needs to be managed as the prototype is developed so that directly adjacent risks can 

be captured in the analysis. 

In the case study, ten municipal properties were evaluated; they were distributed across 

Gävle’s urban area and had varying ages and used different construction techniques. 

Thus, the result can only be considered representative of this type of property and its 
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geographical conditions. However, we assess that the risk classification should also be 

applicable to other properties in the Swedish building stock, both large and small. We 

should add that other parts of the property portfolio can be affected by other hazard types 

and built using different techniques which were not evaluated here. 

Most of the properties were assigned a higher vulnerability classification, partly because 

they had basements. During the off-site analysis, it was assumed that all the buildings 

had basements since they were larger municipal properties. (This is a simplified scenario, 

of course.) This assumption proved to be true during the site inspection. However, living 

spaces located below ground level currently cannot be easily filtered from a source like 

the land register, and thus cannot be included in an automated assessment. 

3.2.2 Conclusion 

In conclusion, the prototype testing in Gävle was not sufficient at present for obtaining a 

thorough and accurate assessment, mainly because not all hazards could be included. We 

have essentially rejected the idea of an automated assessment as the basis for a full 

certificate. In the off-site assessment of the properties, only the low-point mapping can 

be done in an automated form with the data available today. As a result, the risk was 

deemed to have been milder than the actual outcome of the damage. Furthermore, there 

is no available geodata and property data that is good enough at present to assess several 

crucial factors, such as information about existing basements and a heavy rainfall map 

that includes a pipeline network model. 

4  Outline of a developed system for 

climate resilience certificates 
Within the framework of this project and based on input from the project partners, the 

reference group and others, RISE has developed an outline for a future system for 

declaring the climate change risks that individual objects are exposed to. As mentioned 

above, it is difficult to make an automated assessment based on available data that is 

sufficiently accurate at the property level. Of course, it can be helpful for individual 

property owners to know that their property lies within a risk area, but since they will 

find it difficult to take individual conditions into account in each case, such an 

assessment could be misleading. In our assessment, we thus believe that a climate risk 

classification system for individual property assets requires more information about the 

properties. We believe that this information should primarily come from an inspection 

of the properties (land and buildings) by a third party. 

The certification system proposed in the project includes two different steps for data 

collection and classification (steps 1–2) and a data access step (step 3). The public 

classification in steps 1-2 (green/yellow/red and A-G, respectively) should be open 

information available on a public authority’s website, with an API that allows anyone to 

easily retrieve the data automatically. 

Step 1 (a rough screening instrument) is an automatic, regularly updated 

indicative classification based on available geographical data for properties that have not 

yet proceeded to step 2. It can be likened to a preliminary classification before the 
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property proceeds to step 2. Step 1 builds on the experiences from the simplified 

prototype we tested in Gävle. The assessment in step 1 is indicative and should be 

primarily viewed as a screening instrument for prioritising resources in the more 

demanding second step for properties at increased risk, but also for addressing the 

significant need of the banking and financial sectors to relatively quickly get a rough 

assessment of their exposure at the property level. One challenge is what to do if there is 

limited access to data. The indicative classification is proposed according to a scale of 

green, yellow and red and should be publicly available.  

Step 2 (an extended procedure) is an extended, manual classification. The idea is 

for it to be based on property-specific information collected by an independent expert 

(for data that is not available for automatic analysis). In order to make a more accurate 

classification, we believe that the automated model we have tested does not suffice, and 

that the question of how to design a system with a manual assessment by an independent 

expert should be more closely investigated. The system has similarities with the 

formulation of the energy performance certificates, and in most cases involves a manual 

inspection performed on site. A crucial difference is that the classification is not fixed 

over time but changes if the underlying data changes. For example, more or less rain 

might be expected, or the understanding of how certain parameters should be evaluated 

might change. In any case, we believe that this extended classification should initially be 

voluntary for the existing stock and result in a public classification on a scale of A-G (like 

in energy performance certificates). 

Step 3 enables different stakeholders with a legitimate interest in an individual case to 

obtain more detailed data on specific Swedish properties collected by the independent 

expert in step 2. What constitutes a legitimate interest must be determined and defined 

in legislation. However, an example might be when an insurance company is asked by a 

property owner to provide an insurance quote, or if property owners need access to 

information about their own properties in order to make more detailed property 

assessments, either on their own or via a climate adaptation consultant. 

Since making vast amounts of data about Swedish real estate portfolios publicly available 

poses a risk, and we cannot assess this risk in more detail within the scope of this project, 

we propose that the data should only be disclosed for specific purposes and never 

collected for all properties. 
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4.1.1 Schematic diagram of a classification system for climate 

resilience certificates 

 

Figure 9 Schematic diagram of a classification system for climate resilience certificates. 

4.2 Step 1 – A rough screening instrument 

The ultimate goal is for all properties to undergo the extended classification within a 

certain period of time (step 2). However, manually assessing all of Sweden’s properties 

is an extremely time-consuming task. Without an automated system in place, it would 

likely take many years before a sufficiently large share of the properties were assessed. 

By comparison, energy performance certificates have existed for nearly two decades 

without all buildings being classified. A concern has been expressed that the most risk-

exposed properties will likely not undergo an assessment first without a prioritisation of 

which properties should be assessed first. So in addition to having an accurate system in 

place for new buildings, the manual classification should involve some form of 

prioritisation to determine which properties are expected to sustain the greatest damage.  

Step 1 thus serves the function of a screening instrument during a phase-in of step 2. The 

main challenge of an automated assessment based on limited data is whether it can be 

accurate enough despite some improvements in the available data. Our case study in 

Gävle (see Chapter 3) exemplified the challenges of not having such data. 

For banks and financial players in particular, the screening instrument plays a key role 

in giving them a quick picture of the risks they can face in their financing operations. Our 

project revealed the need for this sector to get a relatively immediate view of risks at the 

property level. Since we believe that it is difficult to make the certificate fully automated 

and that the extended manual classification will take up to ten years to include all 

properties, we believe that a screening instrument is needed to fill the gap between 

system availability and a large-scale manual classification according to step 2. Over a 

long period of time, however, accuracy will likely increase with better data and a better 
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understanding of how it should be valued. This will probably reduce the scope of the 

additional tasks in the extended procedure in step 2. 

The value of this first step for insurance companies is assessed as lower. When 

developing a rating system, it can be advantageous if new data sources (intended for the 

automated assessment) are also added that can be used by insurers. Based on our 

stakeholder discussions, we assess that the additional data that can be collected during 

step 2 is probably more relevant for them to be able to access. As stated below, we 

propose a self-reporting task, which could contain uncertainties. However, we believe 

that it may suffice for the purpose of serving as a screening instrument. 

In the following description, we have focused on data relevant for flooding. This stage 

would need to include more data in order to cover all acute and chronic climate-related 

risks (see Section 6.1). 

4.2.1 Need for data sources 

The automated assessment might need to be more limited in terms of the risks it can take 

into account. Based on our study in Gävle, we conclude that the following four main data 

sources should be available in order for an assessment based on the flooding example to 

be sufficient for fulfilling its intended purpose. 

1. A more detailed topographic map of the property. This would help stakeholders 

understand the question of water flow into buildings. In conjunction with its government 

remit, the Swedish Civil Contingencies Agency is currently developing a national 

standard for heavy rainfall maps.39 We believe that this is an example of how ongoing 

efforts should already be addressing how to harmonise their results with a future climate 

resilience certificate. We hope that such a standard will make it easier for an individual 

municipality to create a heavy rainfall map, which is why the level of coverage for this 

type of information will increase in Sweden. It will also facilitate comparisons between 

municipalities. Furthermore, flood maps of watercourses, lakes or coastal waters are 

needed to get an overview of the present threats.  

2. The presence of basements, whether finished or unfinished. Basements, including 

various types of penetrations in the foundation such as culverts or water pipes, raises the 

risks for the property so much that, based on the experience from Gävle and other 

locations, special consideration must be given. We believe that this information, together 

with any similar information that is easy for laypeople to provide, is most easily obtained 

from property declarations. The design of the basement and plumbing obviously has a 

huge impact on the severity of the consequences in each individual case. This applies 

regardless of whether the basement is finished or not. It is important to keep the 

questions simple and direct to avoid misunderstanding and incorrect answers. 

3. The type of drainage system (combined or separated sewer) and dimensioning. This 

information is useful considering that backflow damage from the sewage network is such 

a common type of damage.  Specifically, this data would indicate which flows the network 

can handle without becoming full and whether the network system is combined (where 

stormwater and sewage are mixed) or separated. Admittedly, the network owner bears a 

responsibility for the network’s ability to withstand rain with a return period of 20–30 

 
39 The architecture and engineering consultancy Sweco has been commissioned to assist the agency. 
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years without pressure levels reaching above the ground surface. Unless the 

dimensioning is unusually large, there are reasons to prioritise taking a closer look at the 

system in step 2 and possible compensatory measures in the event of an even more 

extensive downpour. Here, it can also be appropriate to consider whether the building’s 

roof connects to the water supply or pours water straight into the ground. 

4. Any structures susceptible to water ingress, particularly in the basement. These areas 

might have excessively high groundwater levels relative to the basement, and rise when 

it rains. Even if groundwater pumps are installed, they might not be capable of coping 

with such situations. Equipment that requires maintenance in order to function also 

presents a challenge. A foundation that has external insulation is also a vulnerable 

structure. 

An important issue affecting the tool’s function is how to address the lack of available 

data. A lack of information from municipalities about heavy rainfall and flood plans, the 

dimensioning of the water and sewerage system, etc. should probably best be managed 

through a municipal policy review. However, for climate resilience certificates, the 

absence of such data must be addressed in some way. One example could be to start from 

standard values in these cases (which may lead to a worse classification). A similar model 

can be found in the carbon footprint declarations. Because the classification will be 

affected for the municipalities, they might have stronger reasons to take action on these 

issues. 

4.2.2 Discussion – Considerations for the classification 

As we better understand the accuracy of climate resilience certificates and as climate 

models are updated, a property assessment will change over time. It is therefore 

appropriate that both the indicative and the extended classification can be updated 

automatically at regular intervals (based on time horizon and climate scenario 

assessment requirements). This differs from an energy performance certificate, which is 

valid for a period of ten years even though major changes might have occurred during 

that time. It means, for example, that the return period used for the declaration can 

change over time depending on which factors are considered most important for the tool. 

For example, when zoning for new developments we should perhaps not develop a 

property at all if the risk of a major nature-related event is expected in one hundred years; 

however, when assessing an existing portfolio for a property owner and a financier, 

shorter time horizons are probably possible.40 

Some changes, such as preventive measures, may require manual updates if they do not 

automatically change the underlying data, such as a surge wall that affects a flood map. 

The indicative classification also includes a simplified description for the property owner 

of the cause of a preliminary rating that is not green. Here are some examples:  

- A red classification for flooding is justified as follows: “The presence of a risk for 

water accumulation at the property and the presence of a basement make it 

important to prevent basement flooding.”  

 
40 One possibility is to produce the classification for multiple time horizons. 
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- A yellow classification is justified as follows: “The presence of a basement often 

constitutes an increased risk of flooding, either from water flowing in through 

doors and windows or from sewer backflow.”  

This means that the property owner, based on their own assessment, can choose to 

prioritise or deprioritise an extended manual classification and take a closer look at the 

risks in order to make adjustments prior to the extended classification.  

The assessment of which properties are classified as red and which are yellow could be 

adapted to the number of other properties at any given time that have the indicative 

classifications in order to ensure that there is always a manageable number of red 

properties. In this way, the system can act as a screening tool so that not too many 

properties are notified at the same time for an extended manual classification.41 For some 

property owners, such as those who intend to sell their building, it is necessary to avoid 

excessively long lead times for a manual extended classification if the building is 

classified as red. We do not believe that there should be a ban on implementing step 2 

for green properties, but information and requests should only be sent to red properties 

at any given time. However, mortgage providers and others have a responsibility not to 

routinely demand an extended manual classification before offering loan commitments 

and mortgages at an early stage. 

If an extended manual classification is registered, we propose that it completely replace 

the provisional one according to this step. 

It might be suitable to weigh whether step 1 is more important for some of the acute and 

chronic climate-related risks (see Section 6.1) that may need to be considered in step 2. 

Prioritising this first step for certain risks can also be a way to accelerate implementation. 

4.2.3 Overview of step 1 

 

Figure 10 Overview of step 1. 

4.3 Step 2 – An extended procedure 

An extended procedure that results in an extended classification according to step 2 

consists of a standardised assessment at its core and, in many cases, an inspection of the 

property from a climate adaptation perspective. A detailed assessment of individual 

properties’ climate risks is not normally performed today. For example, it is highly 

unusual for an insurance company to visit a single-family home under consideration for 

 
41 We have not considered in detail what an appropriate number or percentage of red properties should be. 
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insurance cover. This activity should be carried out by an independent expert in the same 

way as for energy performance certificates. Such experts must therefore have the 

necessary training and be certified by a certification body. Some companies already 

provide a pre-sale inspection before offering property transfer insurance and an energy 

performance certificate. So, it is likely that even the additional tasks in our proposal can 

in practice be carried out when an independent expert is on-site. 

What we propose is to save information on a large number of points that are crucial for 

a climate resilience certificate. For example, when addressing the problem of flooded 

basements, the information can involve the drain characteristics or the risk of water 

penetrating through openings based on their height and location relative to the 

surrounding land. Based on this data, a system can generate a classification on a scale of 

A-G. If, according to the independent expert, the manually collected data results in a 

clearly misleading classification when the automated calculation is applied, then a 

manual assessment should be allowed. Such a change should ideally be justified, and 

provides leeway for avoiding a misleading extended classification instead of an opening 

for the system to become subjective. 

As with the indicative classification, the extended classification can be changed 

automatically after the independent expert’s inspection if there are any changes in the 

underlying data. For example, the amount of precipitation might be different than 

previously believed, or soil conditions in the area might have improved. The weighting 

among different parameters might also change after studying the extent of actual 

damage.  

It is also conceivable for the property owner to make changes that alter the situation. 

This should be captured in some way so that older data is not used after such a change 

takes place. As a starting point, major changes to the property must invalidate any 

previous assessment. This means that, for example, an addition or major rebuild might 

require a new assessment in the area affected. Depending on how well this can be 

managed, a fixed validity period for the old assessment should be considered. 

We propose that the extended classification, at least initially, should be voluntary for the 

existing building stock. However, this naturally means that insurance companies and 

banks will put pressure on conducting an extended review for each red property. It will 

probably be more difficult, for instance, to get a loan commitment for a red property that 

has not undergone the extended classification, so estate agents will likely advise 

prospective buyers to carry out this extended manual classification before a sale. In order 

for the system to function and to avoid extensive queues for getting an appointment with 

an independent expert, however, there should be no requirements on repairing too large 

a proportion of the building stock too quickly. It is important to regularly develop new 

methods for collecting data as efficiently as possible in order to save time and resources. 

Temporary emergency measures, such as laying out sandbags, can of course be taken 

during a nature-related event. Such measures are often quite adequate but should not 

normally affect the classification. One exception is if there is an organisation in place for 

managing this. Another issue requiring further consideration is how to manage 

compensatory measures that require ongoing review and maintenance. For example, a 

backflow check valve can give a false sense of security if it has not been maintained to 

perform properly. 
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4.3.1 More about the different classifications  

In this section, we present different potential classifications. We have seen the value in 

sticking to the ratings used in similar systems (A-G in energy performance certificates), 

but it might pose a challenge that a system with so many steps signals a high level of 

certainty in the assessments. For energy performance certificates, level C corresponds to 

the fulfilment of today’s new build requirements. In line with this, we propose that 

classification C should be a target level for all properties in the country. We should thus 

direct our efforts towards attaining this level. The worst levels (F-G) are those that 

urgently require cost-effective remedial measures. 

A – Extremely low risk of damage to immovable and movable property indoors. 

B – Very low risk of damage to immovable and movable property indoors. 

C – Low risk of damage to immovable property. 

As mentioned, the goal is for all properties to achieve a C classification. We have 

described this using language like all properties should at most have a low risk of damage 

to immovable property. This means both that the risk and the consequences of any 

damage should be low. Of course, this does not mean that such a property is perfect or 

can never be exposed to extreme events causing extensive damage in exceptional cases. 

For properties with an even lower risk, classifications A-B are available. Such properties 

entail an even lower risk for both immovable and movable property indoors. Although 

we have not chosen to place much emphasis on these properties, we believe that there 

might be reasons to present these classifications.  

D — Risk of damage to immovable property. 

Many properties, however, will pose risks that must be managed in various ways. These 

include many fairly typical properties that have a basement, for instance, or are situated 

where water can flow in on the ground floor. What we can note from Gävle is that 

backflow pressure damage from the sewer network constitutes a substantial part of the 

damage, and that minor changes in the placement of entrances and windows can make a 

major difference.  

E – High risk of damage to immovable property. 

Class E properties present more problems than usual. If the risk of damage is high, the 

property owner might need to consider whether the situation is covered by insurance 

unless the damage can be considered unforeseen. 

F – Very high risk of damage to immovable property. 

We believe that the E and F classifications should be reserved for properties that for some 

reason are assessed to be particularly at risk. These classifications should be applicable 

for properties that exhibit one or both of the following special characteristics: 

- Damage recurs relatively often, and although it does not lead to extensive damage 

every time it still significantly affects the ability to use the property as intended. 

If damage occurs too often, the costs of restoring the property will be high and it 

is likely that insurance cover cannot be provided (unless the damage is assessed 
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to be unforeseen). In these cases, an individual immovable property might be 

restorable, but it typically causes other inconveniences or risks for those who use 

the property to warrant such a classification. 

- The property is exposed in a way that presents a risk of severe damage to 

immovable property, perhaps because it is particularly vulnerable to a certain 

type of event. Examples include properties that are highly exposed to sea level 

rises. 

G – Extremely high risk of damage to immovable property. 

This last classification should be applied only in exceptional cases. Such a classification 

could be used for a property located in an area with a high risk of landslides that could 

take down the entire property with them. Another use would be for properties exposed 

to particularly large bodies of water, making them potentially unusable for their current 

purpose. 

There might also be grounds for assessing the risk of serious personal injury or risk to 

life. From the public’s point of view, it is crucial to understand the risks from this 

perspective. Although it lies outside the scope of this report, we recommend an 

investigation into whether it should be combined with a climate resilience certificate or 

implemented separately. 

4.3.2 For new buildings 

For new buildings, we propose that an extended declaration be mandatory. Now that we 

understand the risks that climate change can bring, we must stop building on sites that 

are unsuitable for construction and make the necessary adaptations in risk-exposed 

locations necessary for reaching an acceptable level of protection. It is true that 

municipalities bear a major responsibility to avoid climate-related risks during the 

development planning process. But there are many development rights in today’s 

development plans that prevent the municipality from denying a building permit without 

amending the plan. Even if this possibility does not formally cause problems with regard 

to development plans whose implementation period has expired, it is a laborious, 

expensive process for the municipalities and does not therefore happen in practice. There 

are thus strong reasons for both requiring an extended classification at the building 

permit stage and introducing a limit value for new buildings. For example, a limit value 

could entail a legal requirement to maintain an acceptable level of resilience and a more 

precise definition in regulations to achieve classification C. 

The Climate Adaptation Inquiry proposed in its report (SOU 2017:42) an amendment to 

Chapter 9, Section 30 of the Planning and Building Act (2010:900), meaning that “[a]n 

application for a building permit may always be rejected after the implementation period 

if there is an obvious risk of damage to the property or structure due to flooding, 

landslides or erosion.” This proposal has not yet been enacted into law, but the 

government wrote the following to parliament:  

“Another measure proposed by the Climate Adaptation Inquiry with the aim of 

adapting housing and buildings to climate change is to introduce an exception in 

the Planning and Building Act for development plans where the implementation 
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period has expired. [...] The government chooses not to proceed with the proposal 

at present, but it is still a proposal worth considering if it proves necessary."42 

We believe that, when introducing a rating system for climate resilience certificates, 

there may be grounds for again proposing changes in this direction. 

For new buildings, however, it is possible that a classification could be performed in 

another way, since such extensive groundwork normally takes place before building 

permits are issued for new development plans, the need for a site inspection is 

eliminated. As of 1 January 2022, municipalities are obliged to produce development 

plans based on nationwide technical specifications as well as provisions for the plan and 

plan description. Similarly, efficiencies should be achieved by allowing the same 

independent expert to approve similar buildings in the same area. It is crucial for these 

experts to be able to stand behind their assessments and be accountable for them, so it 

should be possible to find innovative ways to gather information that do not require a 

site inspection. 

4.3.3 Requirements for information on proposed measures 

It is essential for property owners to receive information that is adapted to their level of 

knowledge about adaptation measures that are both possible and reasonable to 

implement. Since the entire system aims to secure property portfolios, a crucial goal of 

the climate resilience certificates is for the independent expert who recommends a 

C classification to submit specific proposals for measures that will help the property 

owner achieve this classification. This is especially important for private individuals or 

smaller organisations who find it more difficult than large property owners to conduct 

their own, more qualified analysis, or contract out this service. For owners of larger 

properties with their own process for assessing appropriate measures, it is often not 

justified for the independent expert to make their own assessment of the proposed 

measures. 

There are several good examples of simple adaptation measures that a property owner 

can take to prepare for a flood, including sandbags, mobile flood walls and bilge pumps.43 

These measures are considered to have a major impact on a property’s vulnerability, but 

further investigation is needed into how the extent of contingency measures can give rise 

to a change in classification. It is reasonable for insurance companies to consider how 

such preparations can affect premiums in the same way as other measures, such as 

burglar alarms, security doors, etc. 

In order to permanently reduce vulnerability and thus improve the classification, we 

believe that fixed installations should probably be required. Sweden can learn from 

countries like the UK and Australia, which have long been exposed to floods and the like, 

necessitating more advanced solutions. For floods, adaptation measures can include 

various barriers or permanent safeguards that prevent water ingress at building envelope 

interfaces, such as automatic drop-down barriers on the exterior faces of low-lying 

 
42 Govt. Bill 2017/18:163, p. 22. 
43 https://klimatanpassning.se/klimatanpassa/vagledning-for-klimatanpassning/for-fastighetsagare-

1.87795, accessed 23 January 2023. 
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windows.44 Usually, it should be possible to submit proposals for simpler short-term 

solutions, such as a sewer check valve,45 and to rebuild the sewage system so that it 

connects to the property at a higher level during the next plumbing renovation.  

It is also important to point out potential solutions that lie outside the property’s 

boundaries and suggest who the property owner can contact for more information on 

such a process. Although legal means for doing so exist, they are difficult for most 

individuals and smaller organisations to utilise. 

Although some properties may be difficult to raise all the way up to classification C using 

cost-effective measures, such measures are still likely to reduce risks and improve the 

classification. 

4.3.4 Follow-up of accuracy 

As explained above, a classification is not intended to be valid for a set time period but 

should instead be possible to update if information or conditions change. This also means 

that the model for climate resilience certificates as such must be updated in order to 

maintain a high level of reliability. 

Thus, when major nature-related events occur, a review should follow that determines 

how accurate the climate resilience certificates were. When necessary, the data collected 

as well as the data assessment should be adapted.  

4.3.5 Other considerations 

After an extended classification has been received, a property owner who has taken 

remedial measures can carry out a renewed extended classification. If only simple 

measures were taken, it probably suffices to present supporting documents, images, and 

so on to demonstrate that the measures were implemented. Thus, in some cases, the 

independent expert can make limited changes upon their next contact with the owner. 

However, it should not normally be possible to switch experts immediately after an 

extended classification is obtained in order to obtain a new, more favourable assessment 

and encourage the proliferation of positive assessments. Since some subjectivity on the 

part of the assessor is inevitable, it should be possible to have the expert assessment re-

examined. This would be a more appropriate arrangement than having a dissatisfied 

property owner consult with another expert. If an independent expert has repeatedly 

provided an inaccurate assessment or is in breach of performance, their certification can 

be withdrawn upon notification to the certification body. It should be pointed out that 

an incorrect classification can result in reduced insurance payouts or recourse claims 

against the assessor for their manifestly incorrect assessment of the property’s risks. 

These are issues requiring further investigation. 

The database containing both the public classifications and the climate resilience register 

(the collection of all the data collected by the independent expert) should be managed by 

a government authority. We believe that the National Board of Housing, Building and 

 
44 British Standard BS 85500:2015, Hawkesbury-Nepean Floodplain Management Steering Committee, 

2006. Reducing vulnerability of buildings to flood damage: guidance on building in flood prone areas. 

Hawkesbury-Nepean Floodplain Management Steering Committee., Australia: s.n. 
45 Here, too, maintenance can pose a problem that should be taken into account. 
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Planning, which has oversight of energy performance certificates and carbon footprint 

declarations and coordinates national climate change adaptation efforts for the built 

environment, is an appropriate authority. This mandate should include developing 

detailed regulations and being responsible for the climate resilience register. 

We propose that the independent experts get certified by an accredited certification body 

for individual assessors, similar to the method for energy performance certificates. The 

Swedish Board for Accreditation and Conformity Assessment (Swedac) could then be the 

supervisory authority for the certification bodies. 

In addition to being a way of gaining insight into the independent experts’ assessments, 

the possibility for a re-evaluation also provides guidance and a best practice that all the 

experts can benefit from. Compared with energy performance certificates, this is an 

additional component. In cases of gross or repeated errors, it can serve as feedback to 

the certification body. Operational details regarding the evaluating body have not been 

examined. 

We suggest that the work of the independent expert be financed by the property owner. 

The assessor’s costs, such as those related to certification, would thus be indirectly paid 

for by the property owners. It is likely that the assessor’s services can be coordinated with 

tasks relating to the energy performance certificates, property transfer inspections and 

other completed activities to achieve synergies. Especially for small property owners, 

finding ways to coordinate these efforts is a must for reducing costs. However, we 

propose that the system be mandatory only for new buildings, for which this cost should 

not be as burdensome. 

In order for companies to be able to coordinate efforts around climate resilience 

certificates with other services (such as energy performance certificate and property 

transfer inspections) and be prepared to make the necessary investments, the financial 

or insurance sector must put pressure on owners.46 This means that prospective buyers 

must be interested in order for property owners to request an extended classification 

prior to a property sale. For this to happen, the buyers need to understand the advantages 

of the extended classification; for example, a loan commitment might be contingent on a 

certain property classification.  

 
46 Assuming that undergoing the extended procedure is voluntary. 
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4.3.6 Overview of step 2 

 

Figure 11 Overview of step 2. 

 

Figure 12 Overview of additional review systems and precedents. 

4.4 Step 3 – Collected data for further analysis 

The analysis from steps 1–2 resulting in a classification will inevitably be simplified. In 

our view, owners of larger properties, municipalities, etc. will continue to show a growing 

interest in engaging third-party consultants who can provide an in-depth analysis of 

individual properties and suggest measures for improvement. 

The data collected by the independent expert will also be valuable for purposes other 

than the development of climate resilience classifications. Insurance companies in 

particular believe they need access to more reliable data to include in their models in 

order to make better assessments. The data collected by the expert should therefore be 

useful for this purpose, and the expert should be considered to have a legitimate need for 

the data provided that it is needed to respond to requests for insurance quotations from 

the property owner, propose a premium when extending an agreement, assess any 

damage incurred or similar scenarios. Similarly, others might have a legitimate need for 

the data, and this can be examined on a case-by-case basis according to applicable 

legislation. In this context, particular consideration can be given to whether an interested 

party is carrying out their activities under licence from an authority and is under the 
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supervision of that authority. Parties approved in such a process should be able to obtain 

information on individual properties in a simplified way. This could therefore be relevant 

for insurance companies and banks, among others.  

Certain municipal and public authorities might have reasons for wanting to access the 

data, more generally or in an individual case. 

However, property owners should be able to access information about their own property 

without restrictions. They might wish to check or review the information, or to pass it on 

to a third party for analysis. This might involve transferring a file containing information 

about one’s own real estate portfolio to a consulting firm that has been commissioned to 

review a major property owner’s portfolio. 

Access to data, for people other than the property owners themselves, could possibly be 

financed by a fee covering the costs incurred by the responsible authority in maintaining 

the system. Within the scope of this feasibility study, we were not able to look at this 

willingness to pay or the costs of the system. 

4.4.1 Overview of step 3 

 

Figure 13 Overview of step 3. 

5 What are the benefits of a climate 

resilience certificate? 
Climate resilience certificates can provide incentives and opportunities to address 

shortcomings in the built environment. They can be part of a system that enables a 

standardised inspection of properties, resulting in an enhanced understanding that 

different stakeholders can take action on. It increases the possibility of comparing 

property stakeholders and properties, and facilitates pricing of climate-related risks. The 

pricing, in turn, is a vital tool for giving individual property owners clearer financial 

incentives to make the necessary adjustments. For this to happen, broad acceptance is 

needed and the tool must be useful for a wide range of stakeholders. 
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5.1 Use by private individuals 

Climate resilience certification is not intended to target any particular group of property 

owners. The debate will probably mainly revolve around the situation of ordinary private 

individuals, regardless of whether they are owners of single-family homes or flats.47 

Today, it is difficult for the individual consumer to understand what risks a property is 

exposed to and what can be done to reduce them in each individual case. Focus is often 

placed on simple measures that can be taken to significantly reduce the risk at hand. As 

an individual property owner, it is difficult to take a position on the problem of a large 

area being identified as at risk (and there is no assessment indicating whether the 

problem is big or small). This type of information can be improved through a climate 

resilience certificate. Because it is a standardised rating system, different properties can 

be more easily compared with each other. 

Anyone who is going to use their property as loan collateral or take out a new insurance 

policy can, by understanding the property’s risks and taking mitigation measures, reduce 

their interest expenses and insurance premiums. However, this assumes predictability 

in the classification of which measures result in a specific classification. By reducing costs 

in a predictable way if measures can improve the classification, it can be easier to justify 

them.48 By combining the climate resilience certificate with proposals for measures to 

achieve classification C, the property owner can, before the measures are implemented, 

have a discussion with the relevant stakeholders to better understand the financial 

implications. Of course, this can also apply before a sale if, after measures are taken and 

a good classification obtained, the property value is assessed to be higher. These 

measures must ultimately be considered in terms of the damage they can help to avoid.  

Transparency might be preferable, meaning that the property owner or prospective 

buyer gets the chance to consider the risk of a fall in property prices from a long-term 

perspective, in which case planned investments can be considered. For those selling a 

property, a climate resilience certificate could make it easier to provide an answer to 

questions from buyers about the property. Similarly, a climate resilience certificate can 

provide clarity for buyers about what they are buying based on a third-party assessment. 

Otherwise, if an extended classification has not been made, there is a risk that the 

property will not be insured and financed at the level the buyer expected when they 

signed the purchase contract. If private individuals have a poor understanding of the 

risks, and the person issuing the formal valuation certificates for the banks increasingly 

gains knowledge, property assets risk not being valued at the level at which the bidding 

ends (in individual cases). Increasing predictability for individuals is thus important. 

In addition to taking measures themselves, consumers and other property owners can 

obtain decision support and then together with neighbours influence the municipality’s 

efforts around protective measures, or take measures directly together without involving 

the municipality (see Section 5.7). 

 
47 Even during the course of the project, we received several questions about how the declarations will 

affect an ordinary homeowner in the risk zone. 
48 By comparison, the green mortgage scheme that several banks apply for energy-efficient buildings 

allows for an easy cost estimate. For example, most owners who go from classification D to B receive a 

0.1 percent lower interest rate. So besides energy-saving measures like putting in a heat pump, lower 

interest rates can be a driver. 
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Last but not least, there is a need to highlight the responsibility of property owners to 

avoid damage to other properties. A recently published report from the Swedish 

Geotechnical Institute underscores the often complex situation a smaller property owner 

can end up in.49 

5.2 Use by other property owners 

Unlike ordinary single-family home owners, we believe that other property owners will 

rely more on employees or hired consultants to obtain more in-depth assessments of 

risks and the need for measures. This is the case for both commercial property owners 

and larger tenant-owner associations. Through the information that can be provided in 

step 3, it is possible to gain access to data that can be used in such analyses. In dialogue 

with property owners and consultants, we have understood that these efforts would 

probably be improved with access to such data. 

A rating system that is standardised and generally accepted also increases predictability 

for property owners regarding which aspects need to be reported to owners, financiers 

and other parties. 

5.3 Use by financial players 

A climate resilience certificate that identifies significant climate-related risks in real 

estate can create a common point of departure for all stakeholders. The certificates can 

then create greater clarity and predictability for pricing and other contract terms. 

Such a systematic classification could help financial players to report risks and assess the 

risks of their operations. Climate-related financial risks are a new group of variables to 

include in general risk assessments during lending – that is, they effectively become 

credit risks and need to be managed accordingly. Accurately assessing such financial risk 

requires reliable data first and foremost, as well as standardisation and harmonisation 

around format and use. For climate resilience certificates that also contain property-

specific information on situational and technical conditions, the data could be used in 

the context of financial stress tests. 

All in all, a climate resilience certificate based on the new regulatory requirements that 

await banks and other companies in the EU’s regulatory framework for the fulfilment of 

the Paris Agreement50 could become an essential, integrated cornerstone of the Swedish 

real estate market and the Swedish financial system. But these are changes that in a short 

time have had, and will have, major consequences for the stakeholders even though they 

are still not often discussed. This is probably because the regulations are fairly unknown. 

 
49 https://www.lansforsakringar.se/4a8725/globalassets/aa-global/dokument/ovrigt/aa-om-

oss/forskning/slutrapporter/klimat/slutrapport-p3.14-forsakringsbranchen-och-klimatforandringar-kort--

och-langsiktiga-konsekvenser-av-bostadsagarens-riskuppfattningar.-.pdf, p. 134, accessed 31 January 

2023.  
50 Taxonomy Regulation, Sustainable Finance Disclosure Regulation, Corporate Sustainable Reporting 

Directive, European Sustainability Reporting Standard, Corporate Sustainability Due Diligence Directive, 

EBA Implementation Technical Standards regarding Pillar III accounting under the Capital Adequacy 

Regulation, MIFID and the Solvency II framework and the Solvency Financial Condition Report for 

insurance companies. 
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Although Sweden can potentially lead the way, many project participants, especially from 

the financial sector, make clear that the development of an EU-wide system is desirable. 

For financial players, there would be considerable benefits: 

- The regulation would be EU-based and easier to manage if the standardisation 

were EU-based. 

- The stakeholders themselves often operate across borders and would benefit 

from synergies and a common approach. 

- Smaller players face greater challenges than larger players in managing an 

increasingly complex system using their own approaches. 

- The vast majority of loans collateralised by immovable property are resold on a 

European covered bond market, where buyers need to understand and be able to 

price the risks associated with each bond. 

5.4 Use by insurance companies 

For insurance companies, an extended classification can primarily facilitate dialogue 

with policyholders in order to identify the appropriate protective measures. The 

extended classification can also be important for reporting the level of exposure to 

vulnerable properties in different contexts. 

However, the primary benefit of climate resilience certification is likely that the 

standardised inspection can result in better data about policyholders’ properties, which 

could enable a more accurate setting of individual premiums.51 The possibility to retrieve 

pre-filled data may also improve the procedure for insurance customers. 

Since insurance companies have an obligation to have certain equity levels, they are also 

major owners of real estate. They, too, need to reduce their real estate portfolio risks. 

5.5 Use by estate agents 

Real estate transactions in Sweden usually take place through estate agents or, in the 

case of commercial transactions, lawyers. There is a huge need for individuals to receive 

sufficient information during a real estate transaction. At the same time, it might be 

worthwhile to evaluate how climate resilience certificates can impact estate agents and 

their responsibilities, and make sure that their primary responsibility for a sale is not 

jeopardised by, for example, needing to be accountable for the accuracy of the certificate. 

Information for buyers can be presented in both a mandatory property information 

form52 and voluntary sales material. These are often compiled into a real estate brochure. 

In their role, estate agents must present information but do not need to give advice. 

Estate agents must, according to Chapter 3, Section 1, Para. 1 of the Swedish Real Estate 

Agents Act (2021:516), take into consideration the interests of both the seller and the 

buyer and, within the framework of the real estate industry’s code of practice, pay special 

 
51 Studies indicate that customers are generally positive about individual pricing on insurance of this kind 

rather than collective pricing. https://www.lansforsakringar.se/4a8725/globalassets/aa-

global/dokument/ovrigt/aa-om-oss/forskning/slutrapporter/klimat/slutrapport-p3.14-forsakringsbranchen-

och-klimatforandringar-kort--och-langsiktiga-konsekvenser-av-bostadsagarens-riskuppfattningar.-.pdf, 

accessed 31 January 2023. 
52 See Chapter 3, Section 14 of the Swedish Real Estate Agents Act (2021:516). 
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attention to the client’s financial interests. This role, which is simultaneously impartial 

and biased, underscores the importance of making the agent’s role and responsibilities 

clear with regard to climate risks. 

We therefore believe that an indication of the classification (step 1 or 2) and, when 

appropriate, the independent expert’s report, should be available to buyers in good time 

prior to a purchase decision, ideally in the property information form. This requires a 

change in the law. In other words, the estate agent should not be responsible for 

calculating, evaluating or otherwise analysing this information. One question that 

requires closer scrutiny is how the estate agent should handle situations where no 

extended classification is available. Step 2 is voluntary according to our proposed model, 

and if such a classification is not available, it is reasonable that the property information 

form does not have to provide further details beyond a statement that there is no 

extended classification. 

This is also in line with the expectations of single-family home owners. (See SBAB’s 2021 

survey, where 87 percent of respondents said they think estate agents should be obliged 

to state any climate change risks when a house is sold.)53 In the future, this should be 

able to be done automatically by the software systems where the housing ads are 

registered. 

According to our model, the existence of a climate resilience certificate would allow for 

including any proposed measures that the prospective buyer could take into account. 

One question that calls for a need for deeper analysis is how estate agents’ work on bank 

valuations is affected by ESG factors,54 in particular a climate resilience certificate. 

According to the latest guidelines from the EBA, greater demands are being placed on 

the valuations made by estate agents and others as the basis for lending collateralised by 

real estate.55 One result is the requirement for an independent estate agent to perform 

the valuation. Although this has its obvious advantages, there is a risk that differing 

opinions on the risks identified can result in a price difference between the valuation and 

the final bid.56 

5.6 Use by municipalities and government 

agencies 

The downside of a climate resilience certificate is, of course, that some property values 

can go down if more information is made available about property vulnerability. 

Introducing such a rating system should thus prompt policymakers to consider this issue 

 
53 https://www.sbab.se/1/om_sbab/press/arkiv_publicering/pressmeddelande/2021-12-

09_attitydforandring_villaagare_kommer_ta_hansyn_till_klimatrisker_vid_framtida_huskop.html, 

accessed 22 November 2022. 
54 Environmental, social and governance measures. In many contexts, ESG is called sustainability. 
55 Guidelines available at  

https://www.eba.europa.eu/sites/default/documents/files/document_library/Publications/Guidelines/2020/

Guidelines%20on%20loan%20origination%20and%20monitoring/Translations/886695/Final%20Report

%20on%20GL%20on%20loan%20origination%20and%20monitoring_COR_SV.pdf, accessed 22 

November 2022. 
56 In our opinion, there might be reasons for the buyer to normally be able to see the bank valuation 

before they sign a contract in order to ensure that they get enough information about the potential 

maximum loan amount. 
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in more detail. A climate resilience certificate can provide decision support for the 

number of properties exposed and level of exposure. As mentioned in Section 5.1, the 

classification can be used to determine which properties might be eligible for climate 

adaptation support. This will help steer financial support for climate adaptation 

measures to the worst affected properties with the most financially strapped property 

owners.57 It is possible that financially weak property owners who have poorly classified 

properties could receive some form of compensation to take remedial measures. 

However, it is likely that in many cases it is possible to reduce the risks to a more 

acceptable level through measures that do not need to be especially burdensome. 

As mentioned in Section 4.3.2, a climate resilience certificate could form the basis for 

requirements on new buildings. It would offer a way of addressing the problem of 

existing development rights in locations that entail too great a risk without adaptation 

measures. 

Through access to the collected data, the municipality also gains better decision support 

in terms of their current building stock when making decisions about urban 

development. This applies to climate adaptation measures as well as other 

considerations. 

5.7 Use for property-wide measures 

If there are many properties in an area that have such a poor classification that would 

prevent simple measures being taken on their own property, many people will inevitably 

turn to the municipality and demand that measures be taken. These demands are not 

necessarily grounded in a legal right, but can still be directed towards elected officials. 

They can involve measures for the water and sewer network, the construction of flood 

walls and more. According to the Swedish municipalities’ principle of equality, citizens 

must be treated equally unless there are objective reasons otherwise.58 A climate 

resilience certificate could make it easier for municipalities to objectively identify the 

properties that need climate adaptation measures and make it easier for them to be 

carried out on objective grounds. 

As mentioned in Section 5.1, additional financial support is needed to enable individual 

property owners to take action together with others. Individuals will need help 

navigating complex legislation about development plans, community facilities, 

easements, water operations, etc. A fundamental point in several of the current 

regulations is that interests must be balanced. For example, if one or more property 

owners want to construct a surge wall together with a property owner who is not 

interested, a climate resilience certificate can facilitate an assessment of the measure’s 

importance. 

Another consideration that can be investigated is how stakeholders who are currently 

contributing to a problem that affects others could be offered compensation to change 

their operations to reduce the risks for others. Cities, for example, often have residential 

areas or other neighbourhood spaces that unnecessarily discharge stormwater out into 

the street. At the same time, local management is common in some areas. Here, a 

 
57 However, many property owners have a financial situation that does not allow them to justify receiving 

such support, while others will struggle to afford the measures. 
58 Chapter 2, Section 3 of the Local Government Act (2017:725). 
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transition to more local management would probably make things easier for others – a 

benefit that would ultimately be better leveraged if it could be priced. 

5.8 Management facilitated by public law 

regulations 

The proposed model involves collecting a vast amount of individual property data. Such 

a large collection, which also includes personal data, could potentially be permissible 

through industry-wide solutions based on a procedure supported by consent and 

agreements for the data collection. But this would create challenges, so a functioning 

system would probably be based on support from legislation, which would facilitate 

management from a GDPR perspective. Furthermore, such cooperation is something 

that needs to be examined in depth from the perspective of competition law. The 

financial and insurance industries thus face challenges in collecting the data themselves 

and will encounter problems in living up to future EU regulations for sustainability. 

Because the system used to collect the data is regulated by law (preferably at EU level), 

this also facilitates its ability to link to the new EU regulations. This reduces the risk that 

the system is considered good but not sufficient to meet regulatory requirements. 

There is also reason to assume that there are fundamental advantages to having such 

large volumes of data, whose overview of properties in the country can be robust, being 

under public management before questions about data security policy are clarified. 

6 Discussion, conclusions and proposed 

next steps 

6.1 Relevant climate-related risks to take into 

account in a certificate 

The work carried out for this feasibility study, in particular for the prototype (see sections 

3–4), has mainly been based on risks associated with flooding caused by heavy rainfall 

or by high water or sea levels. However, in a future resilience certificate, other risks 

besides flooding must naturally be included. During a project workshop, participants 

discussed which risks were considered important to include. The general consensus was 

that everyone saw a need to include all climate risks. Depending on the property’s 

location, though, some risks (see  Table 4) will be more critical to consider than others 

since the conditions differ depending on the area. 

It was also suggested in the project that, based on Swedish conditions, there would need 

to be a greater focus on landslides.59 An in-depth analysis commissioned by the Swedish 

Geotechnical Institute (SGI) shows that about six times more landslides are to be 

expected as a result of ongoing climate change, and that the costs of direct damage are 

 
59 A similar assessment based on immovable property is made by the government in Govt. Bill 

2017/18:163, p. 44. 
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estimated at as much as 500 million kronor annually up until the year 2100.60 Many of 

the climate-related risks presented below are unlikely to be as prevalent in Sweden as 

elsewhere. Swedish efforts should focus on the greatest risks we have here. 

The financial players involved in our project stress the need for a strong link with the 

mandatory EU legislation, which has a major impact on them. It will therefore be 

necessary going forward for a climate resilience certificate to consider addressing in the 

classification all climate-related risks explicitly mentioned in EU regulatory frameworks, 

as in Table 4, for acute and chronic climate-related risks. This is especially true if an EU-

wide system for climate resilience certificates is developed. 

Table 4 Classification of climate-related risks61 

 Temperature-related Wind-related Water-related 
Related to solid 
mass 

Chronic 

Temperature changes (air, 
freshwater, sea water) 

Changes in wind 
patterns 

Changes in 
precipitation 
patterns and types 
(rain, hail, snow/ice) 

Coastal erosion 

Heat stress  
Variations in 
precipitation, 
hydrology or both 

Soil 
degradation 

Temperature variations  Ocean acidification Soil erosion 

Thawing permafrost  Salt water ingress 
Rising sea 
levels 

  Rising sea levels  

  Water stress  

Acute 

Heat wave 
Cyclone, 
hurricane, 
typhoon 

Drought Avalanche 

Cold wave/frost 

Storm 
(including snow, 
dust and sand 
storms) 

Heavy rainfall (rain, 
hail, snow/ice) 

Landslide 

Uncontrolled surface fire Tornado 

Flooding (coastal 
water, fluvial, 
pluvial, 
groundwater) 

Ground 
subsidence 

  
Glacial lake 
flooding 

 

6.2 Challenges 

A rating system for climate resilience certificates can expose risks and vulnerabilities. Yet 

even simpler measures can usually make a big difference for those who know what 

actions to take. During a plumbing renovation of an older building, such measures can 

 
60 https://press.sgi.se/posts/pressreleases/klimatforandringen-ger-fler-ras-och-skred, accessed 22 

November 2022. 
61 Commission Delegated Regulation (EU) 2021/2139 of 4 June 2021 supplementing Regulation (EU) 

2020/852 of the European Parliament and of the Council by establishing technical screening criteria for 

determining the conditions under which an economic activity is to be considered as contributing 

substantially to climate change mitigation or adaptation and for determining whether the economic 

activity does not cause significant harm to any of the other environmental objectives. 
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include installing an internal pump on a higher level to reduce the risk of backflow, 

changing the slope of the ground so that water runs off, or adding another step to 

basement stairs so that water does not flow in. 

However, some property owners might be facing a risk that will have a significant impact 

on their property value – which can create tensions. Public willingness to support this 

group of owners is likely higher in terms of financially justifiable measures. How it can 

be implemented will probably be difficult politically. One stumbling block will be to 

balance the interest in helping people avoid too great of an impact on their private 

finances with the possibility of overcompensation, where the resources can be put to 

better use elsewhere. 

However, clarifying and dealing with these issues is likely to improve people’s ability to 

manage them, instead of discovering problems after a nature-related event occurs and 

finding out that their insurance cover does not apply. So, a rating system for climate 

resilience certificates could also represent a way of pre-empting a discussion – and 

perhaps a rude awakening – in terms of what is insurable and thus can be financed in the 

future. Furthermore, compared to many other countries, Sweden has far-reaching 

insurance cover for natural damage events. Our ability to maintain this situation, and 

thus avoid individuals being hit as hard as they would otherwise be, can likely be affected 

by our ability to transition to cope with a changing climate. 

A critical issue to monitor going forwards is that of insurance cover, which is there for us 

when we perhaps least expect something to happen. If insurance cover were not available 

for a particular property, one consequence would be that the property would be virtually 

impossible to use as collateral, while its value would be significantly lower. Although 

some loan agreements still only require fire insurance, a more comprehensive insurance 

policy will probably be required of everyone in the future.  

Insurance problems can take many forms. Here are four main issues:  

1. Higher insurance premiums would have to be taken into account when estimating cost 

of living expenses, which could force some property owners to make do on a lower debt-

to-income ratio.  

2. Risk-prone properties with questionable future insurance cover as determined by an 

independent bank valuation could be assessed to have a lower value than what an 

individual buyer paid. As a result, the buyer would need more equity to buy the property.  

3. If a higher climate-related risk is present, damage types not usually reimbursed by 

property insurance (see Appendix 1 – Insurance cover for single-family home owners) 

might need to have a greater impact in the risk assessment for creditors.   

4. A complete lack of insurance covering certain damage to buildings and land could 

drive down the property value below the loan amount, entailing a credit loss risk for the 

lender. This would reasonably lead to a requirement for a lower financing rate or higher 

interest rate, and in most cases to a loan rejection because of the need for comprehensive 

insurance. Sweden might also go the same way as some other countries that do not 

include natural disasters in their property insurance, and instead require supplemental 
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insurance that many will surely not want to pay for, or refuse cover for certain types of 

damage (such as dam breaks today).62 

A development in which lenders cannot more generally rely on insurance underwriting 

entails a level of risk significantly higher than what we see today for loans collateralised 

with real estate. It can thus be crucial for property owners to take measures to address 

climate-related risks when needed so that insurance companies and lenders feel secure 

about the property. It is also vital that our growing concern over climate change does not 

negatively affect property values more than necessary. In addition, of course, providing 

a safe environment for people and safeguarding vital environments are key concerns. 

Lenders, who often lend capital with quite long maturities, must also consider that 

insurance policies are normally taken out on a one-year basis. So, it is not possible to 

ensure that a policy with specific conditions during one period can be taken out again a 

year later. The Swedish bank insurance board (Bankförsäkringsnämnden), which is an 

alliance among insurance companies that jointly offer bank insurance,63 is an initiative 

that addresses problems like when a fire occurs on an uninsured property or when 

insurance cover has expired. 

More questions emerged during the project that we believe industry players need to ask 

themselves:  

- Do we need to collaborate around climate risks in order to manage properties that 

sustain damage but lack insurance cover, in the same way as we do for fires? 

- When will there be comprehensive insurance requirements, not just traditional 

fire insurance that is sometimes applied? This could have a major impact on 

customers who struggle to get the right insurance cover. 

- How should industry players operate so as not to create a rush to conduct 

expanded classifications that create waiting times that can affect individuals who 

can’t wait (like before a deal needs to be closed)? This would be especially relevant 

if a screening tool is difficult to introduce. 

- Can the impact on the valuation of risk-exposed properties be excessive because 

of incorrect decisions made based on the information that emerges? 

- How should risks associated with the human factor (in terms of the independent 

expert) be managed, for example regarding the scope of liability insurance? 

- How do we measure and price risks that are largely based on forecasts far into 

the future, and where the volume of historical data is very low? This should be set 

against the current situation, where broad areas can be identified as at risk 

without further assessment in individual cases. 

- How can we avoid ending up in a situation where individual property owners risk 

being completely without financing because they are assessed to have a high 

climate-related risk (discrimination and inclusion perspective)? 

- How should we handle the fact that many properties will lack an extended 

classification over a long period of time? It is reasonable to assume that some 

property owners will have fewer incentives than others to obtain a classification 

that might indicate a higher risk. 

 
62 It must also be considered how such a development would affect a property portfolio that is categorised 

into risk areas. 
63 https://www.bankforsakringsnamnden.se/, accessed 10 December 2022. 
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6.3 Beyond economics – the human factor in 

climate certificates 

During the project, there were differing opinions on whether the climate resilience 

certificate should include a component covering the risk to people in the property. This 

proved to be too big an issue for the project to tackle. However, it is probably worthy of 

further investigation. It is, of course, bad enough when a building is completely damaged 

during a natural catastrophe, but it is even worse if the event also poses a danger to the 

people inside. 

In this context, various conflicts of interest must be taken into account. Energy 

performance certificates, for example, are based on buildings’ maintaining a certain 

indoor temperature during the winter. People who lower the heat should, at least in 

theory, have their energy performance figures adjusted accordingly. But during summer 

heat waves, people who have installed an air conditioner will have worse energy 

performance than people without one, who will naturally have a higher temperature. At 

the same time, prolonged heat waves can cause major health problems, which should 

speak in favour of installing air conditioning equipment. 

It is likely, however, that these factors can be indirectly taken into account, so a building 

that can withstand a flood can also reasonably be expected to protect the people in it. 

6.4 Conclusions and proposed next steps 

The work during the project was acknowledged as an interesting opportunity to mobilise 

forces around climate adaptation. During the project, we were in contact with a wide 

variety of stakeholders who made one thing clear: Today’s efforts to standardise and 

mitigate the consequences of climate change are inadequate, especially given the tighter 

regulatory requirements. 

Increased regulatory sustainability requirements on the financial sector, especially from 

the EU, are driving the need to correctly value properties in a changing climate. Without 

an understanding of the risks to real estate, such a valuation and thus accounting can be 

highly inaccurate over the longer time horizon that must be maintained. 

In our assessment, the stakeholders we have been in contact with see enormous value in 

a unified system, rather than a scenario where everyone unsuccessfully tries to invent 

their own wheel. We believe that such a system is economically viable enough to warrant 

further investigation. 

The possibility to move ahead after an industry initiative has also been discussed. One 

point on which all stakeholders advocate is a system overseen by public or government 

organisations. 

Even more stakeholders should be involved, both nationally and at EU level, in future 

efforts. Industry organisations like the Swedish Bankers’ Association and Insurance 

Sweden are key players, as are relevant government agencies. We propose the following 

three main workflows for a system that takes into account all acute and chronic climate-

related risks (see Section 6.1 for a presentation). 
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1. Initiate a process within the Government Offices to mandate an agency, such as the 

National Board of Housing, Building and Planning, or a government inquiry, to 

investigate what is needed to build a climate resilience certificate system at the property 

level. 

Even if an EU-wide system is preferable, many components will need to be decided 

nationally and Sweden should lead the way. This can be coordinated with the publication 

of the government’s revised national strategy for climate adaptation in 2023.64 At this 

time, the details can be elaborated about the many choices that have to be made 

concerning which time horizon to apply, which climate scenarios to use, and which 

criteria and measurement points to take into account in a certificate, and the generality 

of reasoning examined through comparisons at different locations, for example. 

2.  Launch efforts to examine more broadly in Europe (i) how a system could work in 

terms of what should be regulated at national and EU levels, (ii) how a European system 

for climate resilience certificates could be designed, and (iii) what detailed criteria should 

be assessed for different acute and chronic climate-related risks. 

This step could, for example, be carried out as a project within Horizon Europe or a 

project run and financed by the banking or insurance sector.  

3. Set up a network in which the banking and insurance sectors can work together to 

drive the issue forward at the European level. 

Here, Sweden’s presidency in the first half of 2023 can present an opportunity to sow a 

seed at EU level. The network can draw support from work on the previous item. 

4. Step up citizen-oriented support for climate adaptation measures.  

Although general information from the authorities is useful, such as the website 

klimatanpassning.se, many individual property owners might need even more tangible 

support in their particular case. For example, inspiration can be drawn from publicly 

funded municipal energy and climate advisors, or support can be provided through an 

alliance of banking and insurance players. Above all, upskilling activities are needed to 

be able to introduce initial resilience-strengthening measures in today’s real estate 

portfolios as well as in buildings planned for construction. 

For larger commercial property owners, it is more convenient to turn to one of the 

many private consultants who can make an overall assessment of an entire portfolio 

and in-depth investigations in an individual case.

 
64 For more about the five-year national policy cycle, see Govt. Bill 2017/18:163, p. 74. 



 

Appendix 1 – Insurance cover for single-

family home owners 
Insurance in Sweden for single-family and holiday homes normally covers damage to the 

dwelling (land, outbuildings, greenhouses, etc. have limited cover) from the following 

sources: 

- Fire. 

- Flooding. This is when water flows into the building as a result of heavy rainfall, 

snowmelt, or rising sea or water levels. Heavy rainfall entails at least 1 mm 

rain/minute or 50 mm/24-hour period. The water must have flowed into the 

building from the ground surface through a valve, window or doorway, or 

penetrated the interior from a sewer line. Insurance policies never compensate 

for damage caused by water penetration through the building’s foundation 

underground, regardless of whether or not the drainage around the foundation 

has been found to be defective. 

- Storm. Means winds of at least 21 m/sec (includes bricks that come loose off of 

residential buildings, for example). 

- Hail, snow pressure. 

- Large earth movements (earthquakes, landslides, etc.) 

- Pests. Includes decontamination from pest pressure, and repair of damage to the 

building by woodboring insects. The insurance cover may be greater if 

supplemental insurance has been taken out. 

- Supplements are available in some insurance policies to cover damage in the 

house caused by heavy rainfall via the roof or, in some cases, via above-ground 

walls (however, a roof replacement is never covered).  
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