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Environmental Valuation


‘Nonmarket’ Goods


Some may say that these things
are “priceless”



But, when it comes to policy
decisions, priceless often means
price = $0



If prices do not reflect true value,
some may say it is “uneconomical”
to invest in preservation &
protection

Under-pricing environmental goods


A typical resource industry will decide at what level to produce based on an analysis of ‘traditional’ costs
(e.g. operating costs) and benefits (e.g. sales)



Producers and consumers might indirectly use a number of environmental inputs
-Waste disposal services provided by air and water

The Free Rider Problem

The fundamental problem of all public goods is I’d rather someone else paid for the
public goods I consumed.

This is called the free-rider problem.

 Environmental are public goods and are generally not traded in the markets

and hence they do not have readily available prices that can be used in CBA
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Total Economic Value:

 Use Values: Related to values derived from using the environmental

good

 Direct use value: Value that come from the consumptive use of the environmental

good
 Indirect use value: Value of functions of the environmental good
 Option value: values of conserving the option of making use of the environmental
good in the future even though no current use is made of it.

 Non-use values: Unrelated to the value of current or planned use of

the environmental good

 Bequest value: Value of knowing that future generations will benefit from the

environmental good
 Altruistic value: Value of knowing that other individuals in this generation benefit
from the environmental good
 Existence value: Value of knowing that the environmental good exists even if no one
in this generation or in the future generations will ever use it.
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TEV of a Wetland
USE VALUES
Direct Use Value
Indirect Use
Value
fish
nutrient retention
agriculture
flood control
fuelwood
storm protection
recreation
groundwater
transport
recharge
wildlife harvesting external
energy
ecosystem
support
micro-climatic
stabilisation
shoreline
stabilisation, etc.
Barbier et al. 1997
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NON-USE VALUES
Option Value
potential future
uses (as per
direct and
indirect uses)
future value of
information

bequest value
altruistic value
existence value
related to biodiversity
and cultural heritage

Valuation
 Total Value = UseValue + Nonuse Value
 Since non-use values are derived from motivations other than personal use, they are

obviously less tangible than use values
 Furthermore estimated non-use (sometimes called passive use value) values can be

quite large and can tip the scales in favour of preserving natural resources in costbenefit analysis


One criticism made in relation to non-use values is that they are irrelevant to the decision making
process, (do not represent an economic value) and therefore should not be taken into account.

- Consider a policy choice between making an area into a wildlife sanctuary for
endangered species that would not be open to visitation by the public and leasing the area
for coal strip mining

Approaches to Non-market valuation
 Revealed preference approaches: economic agents “reveal”

their preferences through their choices
 Stated preferences approaches: simulated markets where

values are sought for changes in provision or policy

©TEEB

Hedonics overview – revealed
preferences
 Hedonic methods use observed variation in the price of a

‘differentiated good’ to produce a valuation of (one of)
the ‘differentiated’ characteristics of that good
 These goods are purchased as a ‘whole’, but the price paid

reflects the combination of the different attributes which are
purchased
 Houses: attributes
 Number of rooms, room sizes, garden, garage, location with

regard to schools, transport links, ‘environmental amenities’ (noise
level, scenic view ....)
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Hedonics overview
 It is not capable of estimating non-use values … only able

to pick up those elements in environmental quality
reflected in private good (house) prices.
 many ecosystem services may not be reflected in house market
prices, e.g. biodiversity protection, water purification of wetlands

17

Environmental Policy and Valuation 2015

Hedonic Price Model


Hedonic Price – Land Value Method
 Assumes natural resources and environmental amenities are reflected in
house prices

Environment
Amenity or
Hazard

House A

House B

Environmental amenity (ocean view)
Hazard (factory with air pollution; railroad with noise pollution)
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Hedonic pricing
 Mostly used in:
 House market: characteristics
 Number of rooms, room sizes, garden, garage, location with

regard to schools, transport links, environmental quality (noise
level around roads and airports, local quality air, landscape view,
proximity to parks etc.....) .. Or even social factors such as
neighborhood crime rates.

 car market: characteristics…….

Job market: characteristics – e.g. value of statistical life
19

Hedonic price model
 Using regression analysis to tease out individuals willingness to pay for an environmental

attribute
- build a regression function to predict how the value of a house changes in
response to changes in the levels of surrounding environmental
amenities/disamenities
 If people value parks, lakes, nice views and dislike air pollution, geohazards, noise etc.

then this should be reflected in the price that people are willing to pay for a house
 Advantage is that is based on directly observed behavior (contrast with stated preference

methods)
 Disadvantage is that not all ecosystem services will be reflected in house prices

Dependent Variable


When constructing hedonic model, pricing data from ???


estate agents (‘realtors’) records



land registry details or local authority records



building societies, mortgage companies (loans for home purchase)



insurance companies



(possibly) rental prices for similar accommodation



None of these data sources will be completely free of error or bias.



You will usually also require a reasonably precise spatial location
(postcode, zip code) for the property to geo-reference the
environmental attribute which you wish to value

Independent variables
 There is no simple way to determine exactly what characteristics

of the property and/or its location should be included in the
hedonic price regression (often dependent on what is available!)
 Typically, hedonic price regressions include:
 characteristics of the house itself (size, number of

bedrooms/bathrooms, garage?, garden?) housing type (apartment,
semi-detached, detached, terraced....)
 characteristics of the neighbourhood (schools, crime rate,

recreational facilities, transport links to employment centres ...)
 Environmental attribute you’re aiming to value
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Example 1
 Kevin Boyle et al. (1999)
 Concerned with estimating the effect of lake water quality on the

purchase price of lakeside properties in Maine (recreational ‘cottage’
market)
 P = sale price of the property, influenced by
 property characteristics such as property size, frontage on lake,

density of property development, distance to nearest city, central
heating (dummy), whether property’s primary source of water is the
lake (dummy), Dummy variables for type of lake (e.g., large, shallow)
 water quality/clarity (WQ)

Boyle, K.J., Poor, P.J., Taylor, L.O., 1999. Estimating the demand for protecting freshwater lakes from eutrophication. American Journal
of Agricultural Economics 81, 1118-1122.

Example 1
P  25899  6790  ln( SQFT )  83  FRONT  3919  DENSITY  1516  DIST
11572  HEAT  23465  BATH  17579  LKWATER  2.057  WQ

 (For this category of property) purchasers’ valuation of a 1

unit (one ft) increase in the length of lake frontage of their
property = $83

 Similarly, purchasers’ valuation of a 1 unit increase in water

quality is $2.057

Functional form
 Linear function implies a constant marginal relationship between the

characteristics and equilibrium market price.
 This is often not realistic when it comes to hedonic pricing models– we might

expect diminishing marginal returns, i.e. the increase in price for a further 1
squared foot increase in house size is probably larger for small houses than for
large houses.
 Diminishing marginal effects can be captured in an overall linear hedonic price

function by logging the characteristic/explanatory variables
 Or price can be a function of square feet and (square feet)^2 (for large houses, a

marginal increase in size can decrease prices) - inverted U shaped relationship
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Functional form

Example 2
Chen and Jim (2010)
Shenzhen, China study
1 year, sales by survey (different than normal)
358 responses (of 550 approached)
• Hedonic analysis of the amenity and disamenity effects
of urban landscape features in a Chinese city

Hedonic house price model
 PARK: value = 1 if there is an urban park within 500 m of the apartment, 0 otherwise;
 PARKVIEW: value = 1 if the apartment has a view of the urban park, 0 otherwise;
 PARKDIST: distance from apartment to the nearest urban park;
 GARDENVIEW: value = 1 if the apartment has a view of a garden inside the residential

development, 0 otherwise;
 BAY: value = 1 if the apartment is located within 500 m of Shenzhen Bay, 0 otherwise;

BAYVIEW: value = 1 if the apartment has a view of Shenzhen Bay, 0 otherwise;
BAYDIST: distance to Shenzhen Bay;
 VILLAGE: value = 1 if there is an urban village within 500 m of the apartment, 0

otherwise;
 VILLAGEVIEW: value = 1 if the apartment has a view of an urban village, 0 otherwise;

VILLAGEDIST: distance from the residential development where the apartment is
located to the nearest urban village.
 Property characteristics such as size; bedrooms; floor; orientation, distance to metro

Example 2

Chen, W.Y., and C.Y. Jim. 2010. Amenities and
disamenities: a hedonic analysis of the
heterogeneous urban landscape in Shenzhen
(China). Geographical Journal 176:227-240.
semilog equation adopted, in which the
dependent variable (PRICE) is measured in the
natural logarithmic form

Park view – 4.6% premium (52,000
yuan)
Garden view – 15.9% premium
(192,000 yuan)
Distance to bay – 0.7% discount per 1
km
Example of interpretation: As distance
to the urban park increased by 1 km,
the housing price is estimated to
decrease by 1.7%

Hedonic House Price Model


Procedure



Collect sales data including attributes of the house and location
Statistically estimate sales price as a function of the attributes

House attributes (e.g. house size in sqft, building quality)
 Neighbourhood attributes (school quality, crime rate, distance)
 Environmental amenities (e.g. amount of park and open space; distance to
railroad or airport)
Results and applications






Estimate the marginal change in sales price from a one unit increase in the
variable




Environmental amenity (e.g., increased value from creating a park)
Environmental disamenity or hazard (e.g., decreased value from lower air
quality)
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Hedonic Price Model
•

Limitations
–

Challenging to identify the environmental amenities versus other
neighborhood attributes
– Better neighborhoods simultaneously have low levels of pollution,
crime rates, and school dropout rates

–

Challenging to identify environmental amenities when they represent a
small portion of the house value
– House size and proximity to employment dominate the house value.
Household WTP for improved air quality is a small part of the total
house value.
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Limitations
 Omitted variable bias

Imagine a house price model where you specify house price is a
function of housing characteristics and air pollution
Pricei =ß0 +ß1(housingi)+ ß2(Air pollutioni) +……ßn.. Εij

Would this be a good model?

Limitations
 Omitted variable bias

Imagine a house price model where you specify house price is a
function of housing characteristics and air pollution
Pricei =ß0 +ß1(housingi)+ ß2(Air pollutioni) +……ßn.. Εij

Would this be a good model?
This would be much better

Pricei =ß0 +ß1(housingi) + ß2(Neighborhoodi) + ß3(Air pollutioni) +……ßn.. εij

 Subjective versus objective differences

https://www.youtube.com/watch?v=LkXVCQam5kw

• Classifying Valuation methods
– Revealed preference
• Methods which are based on actual observable
choices and from which actual resource values can
be directly inferred

– Stated preference
• Methods to elicit respondents’ willingness to pay
when the value is not directly observable
Each have their own advantages and disadvantages

