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Replacement cost

Excerpt from the draft SAB Committee report, Valuing the Protection of Ecological

Systems and Services: One such method is replacement cost. Under this method, the value of a

given ecosystem service is viewed as the cost of replacing that service by some alternative
means. For example, some studies have valued clean drinking water provided by watershed
protection by using the cost savings from not having to build a water filtration plant to provide
the clean water (NRC, 2000 and 2004; Sagoff 2005). This type of cost savings can offer a lower-
bound estimate of the value of an ecosystem service, but only under limited conditions (Bockstael
et al., 2000). First, there must be multiple ways to produce an equivalent amount and quality of
the ecosystem service. In the above example, the same quantity and quality of clean water must
be provided by both the watershed protection and the filtration plant. Second, the value of the
ecosystem service must be greater than or equal to the cost of producing the service via this
alternative means, so that society would be better off paying for replacement rather than
choosing to forego the ecosystem service. In the example, the value of the clean water provided
must exceed the cost of providing it via the filtration plant. When these two conditions are met, it

is valid to use the cost of providing the equivalent services via the alternative as a lower-bound

estimate of the economic value of the ecosystem service.
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Brief description of the method. This method, also called avoided cost, uses the cost of

replacing ecosystem services with a human-engineered system as an estimate of the value of
providing ecosystem services via protection of an ecosystem. For example, an estimate of the
value of conserving an ecosystem that serves as a watershed that naturally provides clean
drinking water could be derived by estimating the cost of building a water filtration plant that
would provide the same quantity and quality of water. Replacement cost is exactly what it says:
the cost of replacing an ecosystem service via some other means. Replacement cost is not a
measure of the value of the ecosystem services themselves. Rather, it is the value of having one
particular means of providing ecosystem services, and therefore not having to pay to replace
services via some other means. Also, the replacement cost method should not be confused with
applications of “averting behavior” based upon observed voluntary behavior on individuals (see
revealed preference methods).

Status as a method. The method has been used to provide estimates of the value of

protecting watersheds for the purpose of providing clean drinking water (NRC 2004). The most
famous of such cases, and the example of valuing ecosystem services that is cited probably more
than any other, is the case of protecting the Catskills watersheds that provide drinking water for
New York City (Chichilnisky and Heal 1998, NRC 2000, 2004). New York City, faced with the
possibility of being required by EPA to build a water filtration plant for water from the Catskills,
opted to invest in greater watershed protection in the Catskills. New York City and EPA signed
a Watershed Memorandum Agreement in 1997 that allowed New York City to pursue a
watershed protection plan in lieu of building filtration. While commonly cited as a classic case
of the value of protecting ecosystems, this case is not without controversy. It is not clear that
protecting watersheds will ultimately be successful in maintaining drinking water quality, or that
the protection of watersheds versus building a filtration plant will provide equivalent water
quality in all dimensions (NRC 2004). Further, some analysts have suggested that the threat of
building the filtration plant had more to do with government regulations than with real water
quality issues (Sagoff 2005).

Another example using a replacement cost approach is the avoided cost of illness
approach that EPA has used successfully to account for certain human health benefits of

environmental regulations.
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Strengths/Limitations. Replacement cost can be a valid measure of value if three

conditions are met: a) the human-engineered system provides services of equivalent quality and
magnitude; b) the human-engineered system is the least costly alternative; and c) individuals in
aggregate would be willing to incur these costs rather than forego the service (Bockstael, et al.
2000, Shabman and Batie 1978). If these conditions are not met, then use of replacement cost is
invalid. Even when these conditions are met, replacement cost, rather than being a value of
ecosystem services themselves, is the value of having a means to produce the service via an
ecosystem instead of through an alternative human-engineered system.

All valuation methods can be applied incorrectly and misinterpreted, but the replacement
cost method requires special caution. Because there is great potential for abuse in using
replacement costs to estimate the value of ecosystem services, it should be used with care. The
loss of an ecosystem service does not necessarily mean that the public would be willing to pay
for the least cost alternative. Similarly, a regulatory constraint requiring replacement in the event
of loss of ecosystem service also does not guarantee that the public would be willing to pay to
replace the service. If the value of the service does not exceed the cost of alternative means of
providing the equivalent set of services, then use of replacement cost is invalid. Even when the
benefits of the service exceed the least cost method of providing the service, replacement cost
does not measure the willingness to pay for an environmental improvement or the avoidance of
harm. It merely represents the value (avoided cost) of not having to provide the service via
human engineered approaches. Still, if there are alternative ways of producing the same service,
and if that service would be demanded if provided at the least cost human-engineered alternative
method, then replacement cost is a valid measure of the change in value from loss of the service

provided by the ecosystem.
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