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Abstract:  The European Union (EU) Water Framework Directive entails extensive environmental improvement goals for lakes 
and rivers throughout the Union. Realising these goals in countries such as Sweden, which has tens of thousands of 
water bodies, many of which are used for commercial activities such as hydropower, presents a considerable 
challenge for policy. In this paper, habitat banking – where environmental improvements in one location are used to 
offset measures that reduce environmental quality elsewhere – is discussed as a potential way forward. The 
conclusion is that although this would likely be limited to banking within individual river systems rather than across 
the entire country, it would nonetheless be an interesting option to consider. Although habitat banking is more 
complex in aquatic than in terrestrial systems, because of the migratory nature of many of the keystone species 
improvements in the downstream parts of a river system can potentially generate enough environmental benefits to 
offset the impacts of measures further upstream. 
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1. INTRODUCTION 

Considerable uncertainty still surrounds the implementation of the European Union (EU) water 
directive in practice. The Water Framework Directive (EC, 2000/60/EC) aims to maintain or 
improve the status of aquatic ecosystems in the water bodies of its member states. In Sweden, where 
hydropower is one of the main sources of electricity – accounting for approximately half of 
electricity production – and where almost all major water bodies have been affected by commercial 
activity of one type or another, achieving the goals set out in the Directive presents a formidable 
challenge to environmental and energy policy alike. This paper discusses how Sweden might use 
habitat banking as a means of dealing with the problems of implementing the Directive. 

To date, habitat banking has primarily been used on land, and there would be important 
differences in applying the concept to water bodies. Furthermore, the regulations in the Directive 
would create important constraints on the scope for using a banking scheme. However, despite these 
potential problems, some form of banking system may be the most cost-effective way of ensuring 
that the goals of the Directive are met. 

2. SWEDISH WATER POLICY, WATER USE AND WATER LEGISLATION§ 

Water rights in Sweden have traditionally been linked to the ownership of property adjacent to 
water, but with considerable scope for selling or leasing such rights out to other agents. In 1918, a 
new water law was passed that prioritised hydropower development in Sweden. In most rivers, 
hydropower developers could regulate the entire water flow of a river for use in electricity 
production. Special national water courts were established in order to facilitate hydropower 
                                                
 
§ This section draws heavily on Rudberg (2011). 
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development further. 
Hydropower developers were expected to compensate water users who were adversely affected. 

Typically, property owners either sold their fishing rights and water rights to the hydropower 
company, or water courts established compensation mechanisms whereby the hydropower company 
released farmed fish into developed waters in order to compensate fishermen whose sources of 
natural fish were negatively affected by the hydropower development. All such hydropower 
concessions last either in perpetuity or until changed by a subsequent court review. Thus, Swedish 
hydropower companies release millions of farmed fish annually into various developed waters. 

Environmental impacts per se, however, were not included in the concession arrangements. 
Several of the main Swedish fish species are migratory, and hydropower developments disturb the 
migratory patterns of these species. Ramping up or down the electricity production in a plant leads 
to rapid changes in the downstream water flow, which risks flushing away both flora and fauna 
downstream. Finally, of course, if the water flow is cut off entirely for parts of the year in order to 
retain water in the dams upstream of the plant, this has devastating impacts on aquatic life 
downstream. Many of these impacts on the environment could potentially have been mitigated 
through measures included in the concessions, but such mitigation measures were rarely included; 
and when they were, it was only because they were seen as a means of maintaining fishing 
opportunities. 

From the 1960s onwards, increased environmental awareness led to a series of new 
environmental laws and regulations, and in 1983 the water law was revised. General environmental 
interests were introduced as an interest to be taken into consideration by the water courts, and the 
new law established that, for new hydropower developments, developers could be forced to accept a 
loss of up to 20% of the potential production value from the total water flow without compensation 
if this was deemed to lead to environmental benefits, while if an existing hydropower concession is 
reviewed in court, the concession holder could have to accept an uncompensated loss of up to 5% of 
the potential production value. In 1999, numerous regulations and laws affecting the environment 
were amalgamated into a comprehensive set of laws known as Miljöbalken (the Environmental 
Code). This new legislation replaced many of its more disjointed predecessors. Water courts were 
transformed into environment courts, while the 5% and 20% loss rules were maintained. 

The loss rules introduced in 1983 led to a virtual halt in hydropower development. Of the 
concessions currently in force in Sweden, 2% are granted under the Environmental Code; 7% are 
concessions granted under the 1983 water law; while the overwhelming majority – 91% – are 
concessions granted under the 1918 law or older legislation. Of the concessions granted prior to 
1999, only 2% have been reviewed under the new law. 

A number of government agencies have the legal authority to call for a judicial review of 
existing hydropower concessions, and such government-initiated reviews, in particular by the 
Kammarkollegiet (the Legal, Financial and Administrative Services Agency, LFASA), which has 
the largest budget for such activities, account for most of the reviews carried out after 1999. Due to 
budget constraints, these agencies are limited to calling for reviews of those concessions that they 
perceive will generate the most important improvements from an environmental point of view, and 
calling for full reviews in situations where the hydropower operator has asked for a partial review of 
a concession: if granted by the environmental court, the cost of the full review will then be paid by 
the operator who initiated the review. Thus, the legal situation is that current concessions remain in 
force for the time being, but how long an individual concession will do so is uncertain. 

Since any review of an existing concession can potentially lead to an uncompensated production 
loss of 5%, operators are reluctant to have their concessions reviewed unless a new concession is 
expected to improve profitability to an extent that would compensate for this loss. There is a 
perception among some operators (Rudberg, 2011) that LFASA is too negative towards hydropower 
and pushes for the maximum 5% production loss in all judicial reviews of existing concessions, 
even in situations where the environmental benefit of such a production loss is quite limited. 
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3. EU WATER AND CLIMATE POLICY, AND ITS IMPLEMENTATION IN 
SWEDEN 

The EU’s Water Framework Directive changed the policy situation further. Sweden has many 
water bodies that have not reached the Directive goals, and is among the countries which have 
opted to delay full implementation until 2027. Given the widespread use of hydropower, many river 
systems have been at least partly modified, such that some water bodies in such systems are covered 
by the “good ecological potential” rather than the “good ecological status” requirement. The 
Swedish EPA has established guidelines for assessing the ecological status of individual water 
bodies, based on their biological and chemical condition (Swedish Environmental Protection 
Agency, 2008). A water body’s status is graded according to a series of different quality factors; its 
overall status is judged according to the grade overall as well as that of individual quality factors. 
Thus, low marks for one or several factors can reduce the overall status – even if other quality 
factors are given a high rating. 

For artificial and modified water bodies, such as many of those affected by hydropower, the 
assessment is more complicated. Quality factors which the relevant officials judge as not being 
affected by the artificial or modified character of the water body are assessed according to the same 
criteria as for natural water bodies. For quality factors which are judged as being affected by the 
artificial or modified character of the water body, the goal is to reach an ecological state which is 
assessed by experts to be “only somewhat changed” compared with that “which is estimated to be 
reached after all hydromorphological measures have been carried out” that “do not have a 
significant negative impact on the reason for the artificial or modified character of the water body” 
(ibid.). This “reason” is the economic activity that led to the modification of the water body in the 
first place, such as hydropower. 

Thus, the assessment of artificial and modified water bodies is, to some extent, a judgment call 
on the part of the relevant officials. It is difficult for an individual operator to predict what measures 
will be required, or even what the target for a specific water body will be. 

As noted above, numerous fish species inhabiting Swedish river systems are migratory, spending 
part of their life cycle in the sea and part in a river system. If parts of a river system are closed or 
partially closed to migration due to hydropower development, they are less available as habitat, 
while the parts of the river system closest to the sea remain available. Because of this, hydropower’s 
environmental impacts tend to be greater the further upstream one moves in a river system, 
especially if there are several hydropower plants in place. Therefore, a river system’s water bodies 
may be classified by ecological status close to the sea; but as one moves further up in the system, 
where the effects of hydropower developments are greater, an increasing number of water bodies 
are classified by ecological potential (see e.g. Sjölander et al., 2009, 2011, for the Ångerman River 
system). 

In most river systems, the environmental quality of the majority or even all of the associated 
water bodies is too low. Government agencies are largely limited to pushing for judicial reviews of 
individual installations in order to achieve the maximal 5% production loss in a particular 
installation, rather than trying to design policy packages for entire river systems. LFASA, in a 
recent brief to the government (Legal, Financial And Administrative Services Agency, 2012), 
recommended a streamlining of legislation to ease judicial reviews so that the 5% production loss 
can be imposed more easily on all existing concessions; there is currently a government commission 
studying the effects of fast-tracking concession reviews in this fashion. Whether this change in 
legislation would achieve the goals of good ecological status or potential in all water bodies is 
doubtful, however. 

At the same time, water policy cannot be isolated from other environmental policy, including 
climate policy. Sweden has ambitious climate policy goals over and above the national targets 
determined by the EU (see e.g. Lundgren et al., 2013). Notably, this means that there is a need for 
increased production of electricity from renewable sources, and hydropower is by far the most 
important source of renewable energy in Sweden at the moment. Moreover, hydropower is useful as 
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a reliable source of balance regulation power which can quickly be fed into the grid in situations 
where less reliable electricity sources fail to deliver. Wind power is considerably less reliable than 
most electricity sources currently used, because wind patterns are so unpredictable, but it is 
currently the main potential source of renewable energy other than hydropower. Expanding wind 
power production will, because of its low reliability, increase the need for balance regulation power 
(Ambec and Crampes, 2012). 

Increasing the share of renewable energy, therefore, implies an increased reliance on 
hydropower, either as a source of electricity per se or as a source of balance regulation power to 
compensate for unreliable wind power. At the same time, increased use of hydropower for balance 
regulation will entail extremely rapid changes in the electricity production in individual installations 
used to provide this balance regulation, which in turn will mean increases in the flow variability of 
the water in these installations with attendant environmental problems (Niu and Insley, 2013). If 
new regulations limit the permitted flow variability, the capacity for hydropower to act as balance 
regulator will be curtailed. 

Thus, hydropower production has environmental problems but also important environmental 
benefits; this means that the proposed future constraints on hydropower will not necessarily be a net 
improvement for the environment as a whole. Because there is a trade-off between the envisaged 
gains from improved ecosystem status in Swedish waters and the capacity for hydropower to act as 
a source of renewable energy, the exact policy design can have important implications for the 
overall environmental impact of this trade-off. Habitat banking is a potential means of dealing with 
this trade-off, as the following section will show. 

4. HABITAT BANKING: PRINCIPLES AND HISTORICAL EXPERIENCE 

Where conservation or biodiversity banking schemes are used, they are normally seen as the last 
available step in a hierarchy of options when commercial development risks causing damage to 
conservation goals (Eftec & IEEP, 2010b, 2010c). The first, preferred option is to incorporate 
measures in the development project that avoid the damage in the first place. The second step in the 
hierarchy, if damage cannot be avoided completely, is to incorporate measures that reduce negative 
effects. The third step entails measures that rehabilitate the habitat to the greatest extent possible 
once the development has taken place. The fourth and final step in the hierarchy, once the three 
preferred options have been exhausted, is to compensate for the damage to the habitat through 
offsetting measures elsewhere. 

The basic principles of habitat banking are similar to those in other offset schemes such as the 
more well-known cap-and-trade emissions markets for pollutants like carbon dioxide. In a banking 
scheme for a specific conservation ‘good’, damage to the good in one location is only permitted if 
the agent causing the damage compensates for this by improving the level of the good in some other 
location in such a fashion that the overall quality of the good improves or is at least held constant. 
Thus, in a habitat banking scheme for one or several species, if the first three steps in the hierarchy 
have been exhausted in a location and the commercial activity is still expected to cause habitat 
damage, this has to be compensated for by setting off additional habitat in another location so that 
the overall conservation status of the species in question is enhanced or at least maintained. 
Typically, there is a requirement that the new habitat be guaranteed permanently.  

Such trade-offs are straightforward in carbon markets, where the goal is to reduce overall 
greenhouse gas emissions and where all emissions of a specific greenhouse gas have almost 
identical effects on the world’s climate. For many other environmental goods, however, this simple 
one-to-one equivalence no longer holds. When the characteristics of an environmental good differ 
depending on where it is located, this additional spatial dimension complicates matters. Even in 
many emissions trading schemes, this spatial dimension has meant that separated local markets can 
be a better option than integrated larger markets – despite the resulting loss of offset opportunities. 
With conservation trading schemes, the spatial dimension further complicates the issue. 

Thus, with a habitat for one or several species of plants or wildlife, trading one patch of habitat 
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for another is considerably less straightforward than in the carbon emissions market. The 
importance of a particular patch of habitat depends on its own spatial characteristics, such as 
temperature, precipitation, soil or water conditions. This means that, if two patches differ in even 
one of these characteristics, they will no longer necessarily be equivalent, and expert judgments will 
become necessary in order to determine whether replacing a specific patch with another will be a 
reasonable trade-off from a conservation perspective. This means that each trade has to be assessed 
individually by government conservation officials, meaning that this is a less ‘pure’ market system 
than, for example, cap-and-trade systems (Shabman & Scodari, 2004; Wissel & Wätzold, 2010). 

An even more crucial difference is that the importance of a particular patch of habitat will also 
depend on its location with respect to other patches. A large, contiguous habitat is typically more 
valuable from a conservation perspective than a set of smaller, isolated patches of habitat. Thus, 
compensating for the loss of a small patch of habitat in one location by setting off a larger patch 
elsewhere may not be sufficient if the smaller patch fills an important role as a stepping stone 
between different patches, while the new, large patch is isolated (Bruggeman et al., 2005, 2009; 
Drechsler & Wätzold, 2009). Therefore, habitat banking schemes typically entail assessment of the 
suitability of suggested replacement patches before exploitation of the original patch is permitted. 

In addition to this, there is a temporal dimension. In carbon markets, an emissions increase in 
one location can usually be traded for an immediate emissions reduction elsewhere. This is more 
complicated with habitat banking. Even if a large, contiguous patch of habitat is set aside as part of 
a banking scheme, it will normally take some time for the target species to settle into the new area 
and reach their full ecological potential. For a highly endangered species, therefore, loss of 
important habitat now cannot necessarily be compensated for by setting aside habitat elsewhere: 
there is a risk that the species may become extinct before it has become fully established in the new 
habitat. Even for species that are scarce but not critically endangered, lost species habitat and 
reduced availability of the species should be seen as a loss to society which continues until the 
species has recovered (Mazzotta et al., 1994; Moilanen et al., 2009). Thus, the resettlement rate into 
a new habitat needs to be considered. In practice, this is often done by discounting future benefits 
from different species such that benefits not expected to occur until well into the future are given 
less weight than current benefits (see e.g. Bruggeman et al., 2005; Drechsler & Hartig, 2011; 
Mazzotta et al., 1994). 

Despite these potential pitfalls, habitat banking is attractive for economic reasons. The chief 
argument for habitat banking, analogous to the argument for carbon trading and other offset 
markets, is that permitting offsets in one location to compensate for damage in another allows 
profitable investments to go ahead, even if they cause local damage to conservation, as long as the 
habitat offsets elsewhere are sufficiently large to ensure that the overall availability of habitat is 
unchanged or increased and that the overall conservation target is still met. Then, the overall 
environmental quality stays the same (or improves), but economic activity can increase – improving 
overall well-being. An additional argument is that banking creates explicit economic incentives for 
biodiversity conservation for individual agents: since habitat now has a value that can be traded 
financially, having habitat on one’s property becomes a valuable asset that a property owner has an 
interest in maintaining, and finding ways to improve the habitat quality further becomes attractive 
as well. 

These attractive properties have led different governments to implement various types of 
banking schemes in practice. However, because of the complicating circumstances discussed 
earlier, there are important differences in these schemes compared with those applied in emissions 
trading schemes.** 

The Endangered Species Act in the United States (US) sets strict limits on what can be done to 
properties that serve as habitat for one or several threatened or endangered species. Such habitat 
areas can only be developed after the property owner has acquired a permit from the Environmental 

                                                
 
** The discussion of individual countries’ experiences draws on Eftec & IEEP (2010a). 
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Protection Agency. The permit procedure follows the hierarchy outlined above, with the final 
option being to acquire an offset from a banking scheme. The US has similar policies in place for 
wetland banking, where the purpose is to maintain watershed services from wetlands rather than to 
preserve habitat per se. In practice, these schemes have developed over time. In their early stages, 
potential developers would typically design and carry out offsets themselves. Subsequently, as the 
interest in offsets grew, both public and private agents developed generalised banking schemes 
setting up large conservation offsets that could be sold to several agents (Shabman & Scodari, 
2004). However, the US offset scheme has been problematic in practice. Firstly, public schemes 
have not always collected the revenue necessary to provide the intended conservation benefits 
elsewhere; and secondly, private offset schemes have not always included legally binding 
commitments to actually provide the promised benefits. Thus, monitoring, funding, and 
maintenance issues have all proved problematic in practice. 

Australia has banking schemes at state level, but it is also developing a federal scheme for 
measures that should have impacts across state borders. The scheme primarily deals with 
endangered vegetation species. Different Australian states have different systems, but several 
systems include ‘point’ evaluations. In these evaluations, environmental points – linked to the 
protected species and their degree of endangerment – are used to evaluate the proposed 
development as well as the proposed offset scheme. An offset is only permitted if it reaches an 
equal or better number of environmental points. Germany and South Africa have schemes where 
entire ecosystems or biotopes rather than individual species are evaluated, and where the offset is 
required to cover the same ecosystem or biotope so that the ecosystem or biotope remains at least as 
widespread as before, despite the development. 

Canada provides one of the few examples of an aquatic banking scheme, although this is aimed 
at maintaining fishing productivity rather than at conservation. In principle, measures that change, 
disturb or destroy marine fish habitats are prohibited. However, such measures can be permitted if 
they are combined with offsets elsewhere that restore habitats, increase the productivity in existing 
habitats, or improve productivity artificially. Offsets are only permitted if they lead to a zero net 
loss or better in overall fishing productivity. Each offset arrangement is assessed in isolation; if 
overall productivity increases as a result of a specific offset scheme, the added productivity cannot 
be carried over and included in subsequent offset schemes. 

5. HABITAT BANKING IN SWEDISH WATER POLICY? 

Habitat banking may provide a useful mechanism to achieve the Directive’s goals in Sweden. As 
explained earlier, there is a long tradition of water users compensating other users for losses of 
specific use rights, with fishing rights as the most important example. More importantly, since there 
are a number of locations where large environmental improvements could be achieved relatively 
cheaply, and other locations where improvements would be extremely costly, it is attractive to look 
at policies that permit explicit tradeoffs between economic costs and environmental gains. Habitat 
banking has considerable potential here. 

However, in order for a banking system to work, a number of issues would need to be clarified. 
Banking schemes have primarily been applied to land habitats, where the principles are easier to 
apply: it is relatively easy to replace a specific area of land habitat with an equivalent area 
elsewhere; and, even when the areas are not equivalent, point and threshold systems can be 
constructed to render the environmental benefits equivalent and ensure that the overall ecological 
status is not compromised as a result. For water habitats, especially flowing water habitats, applying 
such point or threshold systems is more complicated. For migratory fish species, different parts of 
the same river system will rarely, if ever, be equivalent. This means that, from a conservation 
standpoint, a specific water habitat will rarely be equivalent to another habitat in the same river 
system. 

However, if the migratory patterns are well understood for all the relevant species, it should be 
straightforward to identify offsets that entail an ecological improvement. For example, removing 
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man-made barriers to migration downstream will almost always cause an improvement in the 
ecological status of the entire river system upstream of that point, and this improvement may well 
be sufficiently large to compensate for measures carried out further upstream. 

A greater limitation of the potential for banking and offset schemes is that any measure that 
lowers the ecological status of any water body at all is, in principle, illegal, according to the 
Directive. This strict limitation complicates any offset scheme where improvements in 
environmental quality in one river system are used to compensate for losses of environmental 
quality in another. The status threshold system does provide some leeway, in that a loss in 
environmental quality is technically permitted as long as it does not lead to a reclassification of 
ecological status. Thus, an offset scheme could perhaps be designed where ecological quality in one 
river system is reduced, but not to an extent that would lower the ecological status or potential of 
any of the water bodies in the system, and where environmental improvements are carried out in 
some other river system instead. However, this would probably be complicated in practice, and 
would entail considerable monitoring. 
 

Box 1. Examples from two river systems in Sweden. 

Ljusnan scenario (based on Johansson and Kriström, 2012) 
Effects of removing two downstream plants and building a new upstream plant in the Ljusnan river system, compared to the effects of renegotiating 
the concessions for the two downstream plants. The uncertain outcome of a renegotiation means that it is difficult to predict the loss of downstream 
production and the environmental outcome with certainty. 
 
Financial costs and benefits 
 Costs of removing two downstream plants and building a new upstream plant 200 mEUR 
 Net present value (over 50 yrs) of lost electricity production downstream 0 to 340 mEUR 
 Net present value (over 50 yrs) of increased electricity production upstream 560 mEUR 
 Financial profit       20 to 360 mEUR 
Environmental impact 
 The benefit of having 150 km between current plants and hypothetical upstream plant opened to migratory fish, minus the  
 improvement that would have been achieved through a renegotiation of existing concessions 

 
Mörrum scenarios (based on Bergsten et al., 2013) 
Four downstream plants have already seen their concessions renegotiated under the current legislation, so the main remaining option under current 
law is to renegotiate concessions for the three upstream plants as well. Scenario 1 below entails production losses in all three upstream plants and 
bypass channels in the two of these plants that are furthest downstream; scenario 2 is entails production losses and bypass channels in all three 
upstream plants; scenario 3 is a hypothetical scenario where the plant furthest downstream is removed instead (and maintenance costs for that plant 
are then reduced to zero). LFASA is currently arguing for scenario 2 in an ongoing court process; the uncertainty in the figures in scenarios 1 and 2 is 
due to the fact that owing to the way the concessions were set up, the concession holders could be liable to accept production losses of more than 5%. 
 
        Scenario 1  Scenario 2  Scenario 3 
Financial costs 
 Investment costs     4.1–4.8 mEUR 4.7–5.2 mEUR 1 mEUR 
 Net present value (over 25 yrs) of changed maintenance costs 0.8 mEUR  1.1 mEUR  - 0.8 mEUR 
 Net present value (over 25 yrs) of lost electricity production 3.1–12.1 mEUR 3.1–12.1 mEUR 2.4 mEUR 
 Financial loss     8.0–17.7 mEUR 8.9–18.4 mEUR 2.6 mEUR 
Environmental impact for the Mörrum system as a whole 
 Increased annual number of spawning female salmon  60–80  65–85  700 
 Increased annual number of spawning sea trout  20  20  120 
 Habitat improvement for endangered mussel species (which 
 uses the sea trout as host during part of its life cycle)  Very limited Very limited Limited 
 Habitat improvement for other endangered species  Very limited Very limited Very limited 
 
(mEUR = million Euros. For both Ljusnan and Mörrum, an exchange rate of 10 Swedish Kronor per Euro has been used.) 

 
On the other hand, it may well be possible to design schemes in a specific river system that 

improve or maintain the ecological status of every single water body in that system. Although the 
detailed assessments that would be necessary for habitat banking to work have not been made in 
very many Swedish river systems, there are a few recent studies that can be drawn on to exemplify 
the potential benefits (Box 1). Johansson and Kriström (2012) studied a scenario where the 
environmental quality throughout the Ljusnan River system could be improved by removing two 
hydropower plants close to the sea; the resulting restoration of migratory patterns would be enough 
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to compensate for the environmental damage caused by building a replacement plant further 
upstream that could produce more hydropower than the two removed installations. Bergsten et al. 
(2013) studied the Mörrum River, where production losses and bypass channels in upstream plants 
with old concessions (currently being advocated by LFASA and the local municipality) would have 
limited environmental benefits, but where removing an old plant close to the sea entirely would 
both be cheaper for the operator and generate greater environmental benefits for the river system as 
a whole. Similar scenarios could potentially be developed for other river systems. 

There would also be scope for using less drastic measures than removing entire hydropower 
plants in order to improve environmental quality. Introducing additional bypass channels for fish or 
changing turbine equipment in individual plants to ease fish migration could have a positive impact, 
as could operators making binding commitments about reducing flow variability in their 
installations. Such smaller measures could be used to offset, for example, environmental damage 
further upstream from increased flow variability in other existing plants. Temporary offset measures 
could also be included in agreements in order to offset expected temporary damages elsewhere. 
Thus, both larger and smaller interventions could, potentially, be managed through offset schemes 
of various kinds. 

An obvious constraint, even on schemes within individual river systems, is that many water 
bodies are currently below the target standard in the Directive. This means that any offset scheme 
has to improve overall quality, but also cannot contain measures which mean that water bodies 
currently below the legal minimum standard are likely to remain there. Thus, it would likely be 
necessary to restrict any new hydropower development to water bodies which are already classified 
as heavily modified. However, many water bodies in the upstream portions of the modified river 
systems already have this status in any case, because so many aspects of their biology are affected 
by downstream developments. If development in a water body which is already classified as highly 
modified is sufficiently profitable, it could help fund measures which improve the ecological status 
or potential of other water bodies in the same river system. 

The Swedish Environmental Code is generally perceived as being rather restrictive in terms of 
allowing courts to assess the environmental impacts of several different agents simultaneously (see 
e.g. Kruse, 2010), since it states that impacts can only be assessed jointly if all the parties involved 
agree to it. Nonetheless, this does provide a clear opening for banking schemes where different 
parties agree to combine measures and where improvements in parts of a river system are used to 
offset environmental losses elsewhere. Presumably the main reason why this has not already 
happened is the overall reluctance of concession owners to have their concessions subjected to 
judicial review – which in turn is a natural reaction to the perceived hostility from the government 
agencies involved. A more flexible approach from these government agencies – stating explicitly 
that the goal of any overview is to reach the overall target for the entire river system, rather than 
achieve the 5% loss target for each hydropower installation – might well encourage the current 
concession holders to establish voluntary banking and offset agreements among themselves. 

6. CONCLUSIONS 

Habitat banking provides an interesting opportunity to ease Sweden’s transition to the long-term 
water status defined by the Water Framework Directive. Owing to the strict constraints on the status 
of individual water bodies, it would probably be difficult to apply habitat banking arrangements 
across several river systems. For individual river systems, on the other hand, there may well be 
scope for designing offset schemes that would improve overall ecological status without reducing 
hydropower production. This is an issue which merits further consideration not only by Swedish 
authorities, but also, potentially, by other public authorities in the same situation. 

Although banking schemes have proved useful in other circumstances, there are few applications 
to aquatic ecosystems, and there is good reason for this. Aquatic biotopes are often unique ecotypes 
that need to be conserved in situ and cannot be banked. Furthermore, they support a large number of 
biota and the response to a banking scheme can be unpredictable. This is important in flowing 
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aquatic systems, where the medium is essential for the conservation of the species in the 
ecosystems, and any banking system would require in depth biological assessments to work.†† Even 
then, banking systems should primarily be used for river systems that are already heavily affected 
by hydropower. However, in many Swedish river systems, impacts of hydropower are already 
widespread throughout the system in question, there are few endemic species, and species diversity 
is low overall. In such river systems, there could be scope to “trade” environmental improvements 
downstream, where the benefits tend to be greatest, against measures upstream. 

However, the current level of (perceived or actual) hostility between some of the main agents 
involved in Swedish water management would probably pose a problem for the success of any such 
scheme. Action from top government level may be called for in order to defuse these tensions. 
Much of the legal framework needed is already in place, but a banking scheme will only work if the 
agents involved can agree to make it work. 
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