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ENGLISH Summary 
 

The implementation of infrastructure has a negative impact on nature, which in isolation 
reduces social welfare through degradation of ecosystem services, e.g., through damage to 
and fragmentation of habitats. Such effects are currently included as non-monetized impacts 
in cost-benefit analysis (CBA). We find that most countries treat habitat damage qualitatively 
in their analyses, while Switzerland and some other countries use cost factors based on 
restauration costs. This provides a practical approach for consistent assessment of habitat loss. 
The report proposes a supplementary framework for analysis based on environmental 
economic theory and cost factors derived from Norwegian nature goals: If a project does not 
compensate for nature loss, the analyst should estimate the cost of restoring the correspon-
ding natural area in a cost-effective manner (potentially elsewhere in the country). The 
method is currently recommended to be used in sensitivity analyses and as support for 
assessments of non-monetized impacts in order to strengthen the CBA as a basis for decision-
making. 

 

Transport is essential for a modern society to function and create welfare. The utility value of 
the transport sector is therefore very high, and today's GDP levels would have been 
unthinkable without a well-functioning transport system. At the same time, both the physical 
infrastructure and its utilization entail a number of costs for others in society, so-called 
damage costs, which are not necessarily taken into account at the time of the decision. These 
damage costs are often called external costs when they are not corrected for through, for 
example, taxes or regulation. 

Transport infrastructure usually degrades natural areas and affects ecosystems through 
habitat loss and fragmentation. The traffic itself has a further effect on fragmentation. Such 
effects entail a socio-economic cost that is not currently priced in Norwegian cost-benefit 
analyses (CBAs). In practice, they are treated as non-monetized impacts (NMIs), and the 
quality and scope of the assessments vary considerably between projects and sectors. The 
purpose of this report is therefore to strengthen the consistency and comparability of the 
assessments of natural and habitat damage in SEAs for transport infrastructure. This is done by 
combining environmental economic theory, literature on nature accounts and ecosystem 
services, literature review of national and international CAB guidelines, and a discussion of 
how Norway’s targets for preservation and restoration of natural areas should be interpreted 
in a cost-benefit analysis. 

External costs of transport infrastructure 
Habitat damage 
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Ecosystem services and Total Economic Value 
The displacement and degradation of natural areas by transport infrastructure, causes in 
isolation a reduction in social welfare. This social cost can be understood as a change in the 
Total Economic Value. This can include a wide range of benefit components, under different 
main categories: 

• Use value 
o Direct Use Value - Consumption/Supplying Services 
o Direct use value - Experiences/Cultural services 
o Indirect Use Value - Regulatory and Maintenance Services 
o Option value 

• Non-use value (Existence value, Inheritance value and Altruistic value) 

Implementing transport infrastructure on natural areas often affects many different ecosystem 
services at the same time – from supplying services such as timber, to regulatory services such 
as carbon storage and flood mitigation, and to recreational services. In practice, the total cost 
of building infrastructure in a natural area will often include lost production, changes in 
consumer surpluses, deterioration of regulatory services and non-use values such as existence 
and inheritance values. Although full valuation is rarely practically possible, the framework can 
contribute to NMIs being assessed more fully and systematically. 

How other countries assess habitat damage in CBAs  
The literature review shows a clear pattern: Most countries treat nature and habitat damage 
as NMIs that must be described qualitatively. This applies to Denmark, Sweden, New Zealand, 
Ireland and the United Kingdom, among others. The methodology typically consists of 
assessing the value of a natural area, the impact of the project under analysis and placing the 
assessment of value and impact in a structured assessment matrix. 

An important exception is Switzerland, which since 2004 has used explicit calculation prices for 
habitat loss and fragmentation. These are based on replacement costs for restoration and 
defragmentation and are derived from a statutory nature goal: to preserve biodiversity as it 
was in the 1950s–60s. Switzerland’s cost factors have subsequently been transferred to the 
EU, Germany and Australia through standardized value transfer methodology. Thus, the Swiss 
approach has gained great international significance, and in practice functions as an expression 
of nature neutrality: every degradation of natural lands must be compensated with measures 
that has the net effect of maintaining the same function and quality of natural lands. 

The UK's WebTAG guidelines describe some specific implications of the IME assessments to be 
made by the analysts. Projects with a "major negative impact" must be compensated more 
than 1:1 compensation of natural area, and then as a last resort for the rare occasions when 
such projects may be permitted. Projects with a "Moderate negative impact" should be 
compensated at least 1:1, i.e. ensure area neutrality within the area type, if the project is 
carried out. The implications are that infrastructure projects have to directly factor in the cost 
of restoring land directly, and not "just" receive a calculated (negative) benefit component or 
IME assessment based on degraded area.  
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Marginal damage costs or marginal abatement costs  
The report discusses whether Norwegian practice should be based on: 

1. Bottom-up valuation of damage costs, where all sub-components of total socio-
economic value are estimated as precisely as possible (which in practice cannot be 
expected to be very precise), or 

2. Top-down approach, where nature objectives are used to derive cost factors based on 
restoration costs (shadow prices). 

A complete bottom-up approach is theoretically correct, but in practice unrealistic. Data on 
ecosystem services, non-use values and population preferences are fragmented, and the 
methodology would require extensive valuation studies that would have to be repeated 
regularly. A top-down approach – analogous to the methodology for climate calculation prices 
– provides a more usable framework. In this case, the cost of measures to comply with a 
defined nature target (abatement cost) is estimated, and this becomes an expression of the 
marginal cost of nature loss, a so-called shadow price. 

Norwegian nature goals and their implications 
Norway’s nature goals under the Kunming–Montreal Agreement include to: 

• reduce the loss of important natural areas to an absolute minimum (goal 1) 
• restore 30% of degraded ecosystems (Goal 2) 
• ensure that 30% of Norway's land, freshwater and coastal areas are preserved (Goal 3) 

These goals are politically binding, but not legally binding. The report shows that they can be 
interpreted in at least three ways in analyses: 

1. Not very strict interpretation: Projects only need to follow the formal requirements 
that follow from the impact assessment process and planning authorities. 

2. Strict interpretation (nature neutrality): A project must include measures that 
maintain the quality and function of nature and factor in that cost directly, otherwise, 
this cost must be factored in as an external cost based on the restoration cost. 

3. Intermediate position (area neutrality): The project should not make it more difficult 
to achieve the Norwegian nature objectives; thus, the net loss of natural area of the 
same nature type should be compensated (but without necessarily the requirement of 
maintaining the exact quality and function). This can be done either directly as a part 
of the project cost or factored in as an external cost based on restoration cost. 

We recommend a cost-effective version of the third approach: If a project does not compen-
sate for nature loss, the analyst should estimate the cost of ensuring neutrality to nature 
objectives by restoring equivalent natural land. However, the corresponding area does not 
have to be limited to a municipality or county. If it is cost-effective and the natural area is 
"equivalent", the calculation price can be based on restoration in other parts of the country. 
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Recommendations for CBA practice  
The report recommends that Norwegian CBAs in the transport sector combine the current 
assessments of Non-Monetized Impacts (NMIs) with a new, target-based shadow pricing 
methodology. This involves the following steps: 

1. Map displaced natural areas by the project, by habitat type. 
2. Map compensatory measures in the project. 
3. Calculate net degraded area 
4. Estimate the cost of measures by ensuring goal attainment by restoring a similar type 

of natural area, but anywhere in the country. If realistic calculation prices exist for a 
Norwegian context, values from the EU Handbook for external costs adjusted for 
Norwegian income and price levels can be used as a first approximation. 

5. Use the costs to inform the NMI assessment for biodiversity. 
6. Avoid double counting if the project actually includes compensatory measures. 

The target-based shadow price can be used in sensitivity analyses or as a supplement in the 
NME assessment. The report considers the method to be promising, but so far untested. It is 
recommended to mark it as "under trial" at the initial implementation. 

Conclusions 
The report shows that Norwegian CBAs currently lack a tool for treating nature and habitat 
damage in a consistent manner. Internationally, we find several countries that use the costs of 
restoring degraded natural areas to estimate external costs related to habitat damage and 
fragmentation. Based on this review, we recommended that Norwegian guidelines for CBA 
develop shadow prices for natural areas, based on national goals for preservation and 
restoration of natural lands. These can be used to make assessments of non-monetized 
impacts more informative and systematic and to strengthen the basis for decision-making in 
infrastructure projects. 
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