
 

 

https://sid.ir/1790
https://sid.ir/1797
https://sid.ir/1798
https://sid.ir/1799
https://sid.ir/1800
https://sid.ir/1788
https://sid.ir/1703
https://sid.ir/1706
https://sid.ir/1708
https://sid.ir/1707
https://sid.ir/1789


                                 

                                  ولین کنفرانس بین المللی بحران آب                                                     ا

 دانشگاه زابل- 1387 اسفندماه 22-20
 

 

 1 

 

 

 

 

 

 
Quantifying the economical values of wetlands: concepts and methods 

 
 

 
Mansoureh Malekian 

Department of Natural Resources, Isfahan University of Technology, Isfahan 

 

 

 

Abstract 

Wetlands are highly productive, biologically rich and providing many ecological 

services, therefore, they are important to both biodiversity and economy. The science of 

calculating economic values for wetlands is relatively new and methods are continually 

being refined and enhanced. Putting value on natural services such as water filtration and 

erosion control is a much newer concept than valuing traditional consumptive uses such 

as fishing or hunting. It is becoming clear, however, that many natural areas, including 

wetlands, have substantial economic values. Methods to measure the economic benefits 

of wetlands are beginning to demonstrate the returns on investment from actions to 

sustain wetlands and the benefits that may be lost if they are degraded. The current paper 

investigates the economic valuation of wetlands, including the tools and methods used to 

value these natural features. Approaches can be divided into three categories: direct, 

indirect and proxy. The first two approaches generally provide more precise economic 

measures, while proxy methods are more useful estimates when time and resources are 

limited. However, because of their ease of use, proxy methods are becoming more 

popular. The most economically efficient choice is not necessarily the most socially 

acceptable or environmentally beneficial choice. Valuing the economic benefits of 

wetlands can help set priorities and allocate spending on conservation initiatives. 

Valuation can also be used to consider the public's values of wetland systems and 

encourage public participation in certain initiatives.  
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Introduction  
A wetland is land that is seasonally or permanently covered by shallow water. The presence of 

abundant water has caused the formation of hydric soils and favoured the dominance of either 

hydrophytic or water tolerant plants. These unique areas represent a combination of terrestrial and 

aquatic characteristics, and are further categorized by type as marsh, swamp, fen and bog [1]. 

Putting an economic value on the ecological services of a wetland is a difficult idea for most 

people. More commonly, the open market puts dollar values on society's goods and services. In the 

case of wetlands, there is no direct market for services such as clean water, maintenance of 

biodiversity, and flood control. There is, however, a growing recognition that such natural benefits do 

have real economic value and that these values need to be included in decision-making processes [2]. 

The first step in addressing the full economic picture of wetland benefits is to recognize that the non-

market benefits produced by wetlands as important as more traditional commodity values. Table 1 

gives examples of wetland benefits.  

Unfortunately, to date, society has generally only realized the benefit of wetland services after they 

have disappeared. Problems with flooding, lost recreational opportunities, reduced fish populations 

and more costly water treatment are examples of costs understood only after a wetland ecosystem has 

been degraded or destroyed. The idea behind putting an economic value on some of these wetland 

benefits, before ecosystem-altering decisions are made, is to recognize these potential costs up front 

and thereby put wetland-related decisions on a more economically sound footing. The current paper 

investigates the economic valuation of wetlands, including the tools and methods used to value these 

natural features. It also explores challenges and limitation of those methods. 
 

Economic value 

What does economic value mean? 

In economic theory, value means exchange value. Since money is the medium of exchange, the value 

of the benefit is generally determined by its price, which is the quantity of money exchanged for it. 

However, the value of a benefit is not simply the price of that product on the open market. It is, rather, 

the worth of that benefit to a potential buyer. This is measured in economic terms as willingness to 

pay. For example the value of a loaf of bread is determined by how much rice one is willing to give 

up, or exchange, to get that loaf of bread. In other words, the economic value of the bread is measured 

by people's willingness to pay with rice [3]. 
 

Table 1- Examples of Economical Benefits of Wetlands (Modified from Barbier et al. 1997) 

Use benefits Non-use benefits 

Direct Use Benefits Indirect Use Benefits Option Benefits Existence Benefits 

  recreation  

    - boating  

    - birding  

    - wildlife  

       viewing  

    - walking  

    - fishing 

 

 trapping 

  -hunting 

 

 commercial 

   -harvest  

    - nuts  

    - berries  

    - grains  

    - fish  

    - peat  

    - forestry 

 nutrient retention 

 

 water filtration 

 

 flood control 

 

 shoreline protection 

 

 groundwater recharge 

 

 external ecosystem support 

 

 micro-climate stabilization 

 

 erosion control 

 

 associated expenditures, 

e.g., travel, guides, gear, etc. 

 potential future uses (as per 

direct and indirect uses) 

 

 future value of information, 

e.g., pharmaceuticals, 

education 

 biodiversity 

 

 culture 

 

 heritage 

 

 bequest value 
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Market price, on the other hand, is a measure of the minimum that some people are willing to 

pay for a benefit. There are many other forms of value beyond market economic terms including 

subjective and intrinsic values. These values are particularly important in environmental conservation 

in general, especially for wetlands [4]. Therefore, in considering the value of natural areas such as 

wetlands, one is trying to determine people's willingness to pay for benefits ranging from aesthetic 

beauty to recreational opportunities to clean water. 

The problem with using willingness to pay to measure the value of wetlands is that it requires a 

carefully designed survey, so it is not as straightforward as market price. Nonetheless, there is growing 

evidence of consumers' willingness to pay for ecological benefits. Trends such as the growing demand 

for ecologically certified wood products, organic foods, shade-grown coffee, non-toxic cleaners, and 

other goods and services with an environmental advantage, suggest that there is increasing market 

recognition of the economic value of preserving natural areas and processes [3]. 
 

Measuring values 
There is rarely an existing market for valuing wetland benefits, so different approaches that discern 

value through more intuitive means, such as surveys that measure our willingness to pay for certain 

benefits, must be examined. In measuring value, it is important to remember that net value is desired. 

As naturally occurring assets, wetlands provide most of their benefits at little or no cost to society and 

therefore tend to have high net values. Efforts to put an accurate dollar value on wetland benefits are 

limited by: 

 scientific understanding of these complex natural systems  

 current economic methods for establishing the values of the non-market benefits produced by 

wetlands 

  time and resources 

Furthermore, economic valuations are typically undertaken for the total of a specific wetland 

benefit - estimating a small or marginal change in a wetland is difficult. For example, a change in the 

benefit (e.g., fish nursery) within one corner of a wetland is more difficult to value than loss of the 

entire benefit as the change may not be proportional to the area lost or degraded. 

For these reasons, instead of trying to judge the total value of the wetland, the focus is often on 

calculating the net value of specific wetland benefits that will be affected by a development or other 

change. So rather than attempting to calculate the total value of all wetland benefits now and in the 

future, a few specific existing benefits may show comparable value to a proposed alternative use. 

Consequently, many valuation studies determine only a fraction of a wetland's total value. In some 

cases, this partial valuation may prove inadequate for decision-making [3,5,6]. 

Approaches to valuing wetland benefits can be divided into three categories: direct, indirect and proxy 

(Table 2). Surveys can be used in direct methods, to determine people's willingness to pay for benefits 

provided by the wetland or the level of compensation they would expect for the loss of those benefits. 

Such surveys measure the value of specific benefits. In indirect approach, economists use 

mathematical models to estimate wetland values based on the market demand for related goods and 

services. In proxy method the values of other goods and services are used to approximate the values of 

wetland benefits (see Table 2 for details). The first two approaches generally provide more precise 

economic measures, while proxy methods are more useful for estimates when time and resources are 

limited. Because of their ease of use, proxy methods are becoming more popular [5,7,8]. 

 
Table 2- Approaches to valuing wetland benefits [7,8] 

Approaches Description Example Weaknesses Strengths 

Direct 

Surveys can be used 

to ascertain people's 

willingness to pay for 

benefits provided by 

A survey which asks 

users what they would 

be willing to pay to 

retain a recreational 

This approach 

requires sophisticated 

survey design, 

analysis and 

This approach can 

measure relatively 

subtle changes in 

value and can also be 
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the wetland or the 

level of compensation 

they would expect for 

the loss of those 

benefits. Such surveys 

measure the value of 

specific benefits. 

area. interpretation. used to calculate the 

value of non-use 

benefits. 

Indirect 

 Expenditures and the 

distance traveled by 

people visiting a 

wetland are used as 

indicators of the value 

of thse wetland for 

recreational purposes. 

Similarly, real-estate 

price differences 

could be used to 

estimate the value of 

the wetland's aesthetic 

benefits. 

This approach can not 

measure non-use 

benefits (e.g., option 

or bequest benefits) 

and benefits that don't 

currently exist (e.g., 

the benefits of an 

enlarged wetland). 

This approach is 

usually faster and less 

expensive as it can be 

based on easily 

accessible data. 

Proxy 

The values of other 

goods and services are 

used to approximate 

the values of wetland 

benefits.  

The replacement cost 

for a wetland benefit 

(e.g., water filtration), 

such as the cost of 

installing a buffer 

strip or building a 

water treatment plant, 

is used as a measure 

of the value of the 

benefit. 

This approach 

frequently confuses 

costs and benefits. For 

example, using the 

cost of a water 

treatment plant 

estimates the cost 

rather than the value 

of water filtration, 

(i.e., people's 

willingness to pay for 

clean water). 

This approach can be 

more quickly 

calculated, but the 

result is only a very 

rough estimate of 

value. 

 

Challenges and limitations 
Although economic valuations of natural areas allow a better measure of overall economic efficiency, 

they are just one factor in most decision-making processes. The most economically efficient choice is 

not necessarily the most socially acceptable or environmentally beneficial choice. 

Wetlands produce a number of benefits, from clean water and nutrient cycling to flood control 

and recreation. Unlike many traditional economic benefits, a number of people can enjoy these 

benefits without the value to the individual being in any way diminished. For example, the whole 

community gains from the clean water produced by the wetland, but only a few would prosper from 

the housing built on a filled wetland. That intact wetlands deliver multiple benefits simultaneously is 

often overlooked in comparisons with more traditional economic benefits. 

The science of calculating economic values for wetlands is still relatively new and evolving and 

methods are continually being refined and enhanced. Putting values on naturally occurring services 

such as water filtration, erosion control or sediment trapping, in particular, is a much newer concept 

than valuing traditional consumptive or extractive uses like fishing or hunting. It is becoming clear, 

however, that many natural areas, including wetlands, possess substantial economic value. 
 

Conclusions 
Wetlands are important, and sadly diminishing, habitats in many parts of the world. They contribute 

significantly to the earth biodiversity, inhabiting thousands of species of plants and animals. 

Increasingly, human management is required to sustain these fragile ecosystems. Decision-making 

processes are increasingly considering the economic values of natural systems, including wetlands. It 

is proving to be a useful tool with which to demonstrate the value of wetlands in terms people can 

understand (e.g. money). As illustrated, given the complexity and variety of valuation methods, one 
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should only conduct wetland valuation with a full awareness of its challenges and limitations. The 

following considerations should be taken into account in valuation of wetlands: 

 Assess the full suite of wetland functions which will be affected by a proposed change. 

 Determine who currently benefits from the wetland functions that would be affected. 

 Determine the probable range of physical impacts of the proposed change on these functions. 

Try to determine the degree of impact on these functions in physical units as much as possible. 

 Choose and apply a valuation method that is appropriate for the particular wetland functions 

that will be impacted.  
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