Chapter 4 Lecture - Valuing the Environment: Methods

"Yes, the planet got destroyed. But for
a beautiful moment in time we created

’

a lot of value for shareholders.”

Economic Sociology and Political Economy Community

16/11/26/corporate-governance-for-the-society-and-th 1

Many types of agencies depend on benefit-cost
analyses for decision-making.

*(USA) Natural resources damage assessments,
such as for oil spills (National Oceanic and
Atmospheric Administration);

*(USA) For the designation of critical habitat
under the Endangered Species Act (U.S. Fish and
Wildlife Service);

*(USA) Dam relicensing applications (The Federal
Energy and Regulatory Commission).

*(Qatar) Ministry of Municipality and Climate
Change

https://www.mecc.gov.qa/en/home/

Types of Values

1. Use Value: Use value reflects the willingness to pay
(WTP) for direct use of the environmental resource.
To use something simply requires one of the senses
to be active (sight, sound, touch, taste or smell) All of
these constitute some kind of use of natural
resources and the environment. Both active use
(consumptive) and passive use (non-consumptive).

2. Option Value: Option value is the willingness to pay
for the future ability to use the environment. This is
the value people place on having the option to use or
ensuring something exists for potential future use.
For example, what are your future plans?

3. Nonuse or Passive-use Value: Nonuse value represents
an individual’s willingness to pay to preserve a
resource that he or she will never use. These values
are often called existence values. This is a very
different category of value and, of course, represents
the most problematic as well as controversial with
respect to monetization. These are less tangible
values, but can be quite large.

Total Willingness to Pay (TWP):

Total Willingness to Pay = Use Value + Option Value +
Nonuse Value



https://economicsociology.org/2016/11/26/corporate-governance-for-the-society-and-the-environment/
https://www.mecc.gov.qa/en/home/
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Classifying Valuation Methods
* Revealed preference method

* Methods which are based on actual observable
choices and from which actual resource values can
be directly inferred

« Stated preference method
* Methods to elicit respondents’ willingness to pay
when the value is not directly observable

Each method includes both indirect and direct
techniques.

Methods Revealed Preference Stated Preference

Direct Market Price Contingent Valuation
Simulated Markets

Indirect Travel Cost Attribute-Based Models
Hedonic Property Values Conjoint Analysis
Hedonic Wage Values Choice Experiments
Avoidance Expenditures Contingent Ranking

Source: Modified by the author from Mitchell and Carson, 1989

Stated Preferences Methods

* Contingent Valuation Method
«It is to elicit people’s willingness-to-pay (WTP) in a
hypothetical market

* Major concerns include strategic bias, information bias,

starting-point bias, hypothetical bias, and discrepancy
between WTP and willingness-to-accept (WTA)

“Don't worry. Company s
pPaying. Lunch is on me.”

"
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Strategic bias is the tendency to overstate or understate WTP
in order to affect policy.

Information bias occurs when respondents are forced to
evaluate goods/attributes for which they have little or no
experience.

Starting point bias is the tendency for reference points for
bidding games and payment card mechanisms to induce
higher or lower responses.

Hypothetical bias is the tendency for hypothetical payments
to differ from actual payments due to a difficulty in correctly
picturing the situation.

A final source of bias addresses the gap between the
willingness to pay to avoid damage and the willingness to
accept compensation for damage.
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Valuation

Attribute-based methods
» Choice-based, conjoint analysis, choice experiments

* Respondents are asked to choose among alternate
bundles of goods. Each bundle has a set of attributes and
the levels of each attribute vary across bundles. Since
one of the attributes in each bundle is a price measure,
willingness to pay can be identified.

» Contingent ranking method

* Respondents are given a set of hypothetical situations
that differ in terms of the environmental amenity
available (instead of a bundle of attributes) and are asked
to rank-order them.

Consider an example ( Landry and Mires, 2017 working paper) that
surveyed North Carolina residents on their preferences and
willingness to pay for marine cultural heritage sites (e.g. shipwrecks).
The choi experi t included 5 attributes including the
preservation zone, the availability of public programs and whether or
not their was a walking, virtual or driving trail. The table below
reproduces the attributes and levels.

Preservation Zone -+ Status Quo; 30 shipwrecks protected
+ 38 more shipwrecks (68 total; 127% increase); 2,192 m?
of bottomland
* 56 more shipwrecks (124 total; 313% increase); 13,498
m? of bottomland

Public Programs + No change

. and p: d
workshops
. hibits and provide ed sonal
workshops, plus public television series about
hi and ion of boating tours to shi 1
Walking Trail + Yes/ No
Virtual Trail * Yes/ No
Diving Trail * Yes/ No

I Here s the first voting opportunity

(Please chose one of the four options below by a0 *X" in one of the empty boxes)
2% 1 M 3 Status Quo
Preservation Zone Yellow Zone Yellow Jo0e Red Zone Red Zone
Ak Programs ; Unge 3 LW "
Walking Tralls Yes No No No
Virtul Trally No Y& Yes No
SCUBA Diving Tralls Yes No No No
One-time Tax s» 5 S5 9
puton X" inone of the
bowes 1o the right [:] D D G

27. How confident are you about this choice from these options? (Please select one)
O Very Certain - O Somewhat Certain - O Somewhat Uncertain O Very Uncertain O Don't Know
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11: Now consider another voting opportunity with different cholces
(Please choose one of the four options below by putting an “X” in one of the empty boxes)

Programs Progame
eliow Zone. od Zoow

28 Progama
Z Orange Zome
Large

Public Programs.

Walking Traits ) Ves
Virtuad Trats No Yes
SCUBA Diving Tras e ~

o
o
Yes
One-tieme Tax S5 s12 $55
| ML [ -
bowes to the right
29. How confident are you about this choice from these options? (Please select one)
O Very Certain  © Somewhat Certain O Somewhat Uncertain O Very Uncertain O Don't Know

W

11: Finally, consider this third opportunity with different choices
(Please chose one of the four options below by putting an “X" in one of the empty boxes)

0 Program 7 Progams Program 9
P ed Zone e Zone Vetow Zone ed Zone
Public Programe 1o It Nutua Moo No Imestment.

o Yes
o Yes
Yes No

e
Yes
No.
One tiere Tan $12 S5 55
Put on X" in one of the
ot e e 1 [1 ]
31. How confident are you about this choice from these options? (Please select one)

© Very Certain - O Somewhat Certain O Somewhat Uncertain O Very Uncertain O Don't Know

12

Walking Tras
Victual Trads
SCUBA Diving Trails

DS!SZ
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Tourism Example

Ifthese were your only choices for vacation packages, which would you choose?
Or would you choose to not go on vacation?

A Sample Conjoint Analysis Survey Question
Attriby Alternatives
A B C D E

Notrees 459acre Notrees 153facre  No

Remaining live trees

changs
Removing dead trees Remove Remove Sfacre  10/acre  No
Destination:  San Francisco, CA Washington, DC Las Vegas, NV all al change
Number of Nights: 5 nights 3nights Tnights e ol Percent set aside 80% 20% 50% 20% No
Accomodation: Luxury (5 star) Upscale (3 star) Deluxe {4 star) prefev’no( togo change
Hotel Type: Boutique Resort Business on vacation Tax $40 200 $10 $80 No
(with distinctstyle)  (usually with spa, mathel; hap change
gol etc) choose any of g
these.
Car Rental: Full-Size None included Compact | would vote for (please check off) ] ] ] ] ]
Price (per person): $1380 $810 $1,500 Source: Holmes, Thomas P. and Wiktor L. Adamowicz, "Attribute-Based Methods," A Primer on Nonmarket Valuation, Bate-
man, lan, ed. (The Netherlands: Kluwer Academic Publishers, 2003): Chapter 6.
N N N - 3 14
The Value of U.S. National Parks
In 2016, the ervicein the L year Asfederal loom, there has

Contingent Ranking Method (CRM)

* Referendum method
+ Ranking of environmental attributes
+ Easy for the respondent
+ Example,
Choice Savings in travel time Cost of saving

# (in minutes) (in dollars)
1 10 0.50
2 20 1.50
3 30 2.20
4 40 3.00

+ Confusion if too many choices
15

been some talk of selling off some of these sites. What is the value of the lands,

According to the first ever comprehensive estimate, it is, at a minimum, valued at $92 Bllllon

Haefele etal (2016) present the results of a survey of American i

value (TEV) of nati d programs. Previ val ific nati or
but none had value of all of treasures. The goal was to

[ @ )

Using the fon of all U.S. whichto draw a sampl amixed mode approach that
utilized both mail and internet surveys with phone call reminders. Two rounds of surveys were implemented between
2013-2015.

In the survey, important to them. y f the
sample said they were, evenif they dld mot visitthem. 93.5% it was i to ils, parks and open
spaces for they use them or not. Th i i

i lues. Only 6.2% us. off some National Parks. The survey also included
question on respondents’ political point of view. tothe of theaisle.
the size of cutsto wellas the sold. Ch
choosea statusquo bundle for which the price s $0. In order to mi ical bi ing a higher

ay than they pay), the i i ider their
budgets. This "cheaptalk” hnique h ical bias.

their will topaya money to pay for the National Park Service

Programs. The payment vehicle utilized was an increase in federal income tax for each of the next 10 years. As we have
tbe omitted from the data since those answers do not represent

3 he p:
was federal income tax, initi 'concern(ha( h wever, only 7.5% of

the responses were considered to be protests.

16
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e
These household values were then multiplied by the total number of households in the
population to determine the total economic value. In order to present a minimum bound (or
very conservative estimate), they assumed that households that did not return a survey were
willing to pay $0.

The final tally of $92 billion includes both use values for visitors and passive use or existence
values, $62 billion of which (or two-thirds) is for the National Park Service lands and waters and
historic sites, with $30 billion for programs. Of the $62 billion, they authors suggest that
approximately half of that value is passive use value. Of course, these values do not even
include the willingness to pay of the millions of international tourists that visit U.S. National
Parks each year or those who hold passive us values for these locations. Thus, the $92 billion
TEV also represents “the minimum amount that U.S. households are willing to pay to avoid the
loss of the NPS and its programs.”

According to one of the authors of the study, Limda Bilmes at Harvard Univesrity, the study
shows that “Americans value the National Park Service at least 30 times more than the
governments spends on them.” It is a happy 100%" birthday indeed.

Source: Haefele, Michelle, John Loomis and Linda Bilmes. 2016. Total Economic Valuation of the
National Park Service Lands and Programs: Results of a Survey of the American Public. Faculty
Research Working Paper Series. RWP16-024. June.

Haefele, Michelle, John Loomis and Linda Bilmes. 2016. Total Economic Valuation of US National
Park Service Estimated to be $92 Billion: Implications for Policy. The George Wright Forum
33(3): 335-345.

— —

Using econometric analysis, the marginal willingness to pay (or implicit
price) for each type of National Park or National Park Service program
were estimated. These values are reproduced here.

Per-hi hold total lue (TEV) for th: | park syst d NPS rams
National Parks Estimated value

a7z
sorrss
-
ssnn
B—
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—

T Source: Table 4 in Haefele et al. (2016)
Valuation Valuation
Revealed Preferences Methods Hedonic property value and hedonic wage methods
* Travel-Cost Method * These two approaches use regression analysis. tt{ infer
+ Travel-cost models infer values of recreational ::Z:?;‘:::al values from spending on goods which include
resources by determining how much visitors
spent getting to a site and then using this + Hedonic property value models use market data and then
information to estimate a demand curve for !)reak.down the house sales pr.ict-f into its ct{mponents,
that site including the house characteristics, the mneighborhood
. characteristics, and environmental characteristics.
*Travel-cost models have been used to value + Hedonic wage approaches attempt to isolate the
national parks, mountain climbing, envir tal risk ponent of wages, which serves to
ti 1 fishin. and beaches. Travel-cost isolate the amount of compensation workers require in order
recreationa € ° to work in risky occupations.
models have also been used to value loses.
http://www.ecosystemvaluation.org/hedonic_pricing.htm
19 20



http://www.ecosystemvaluation.org/hedonic_pricing.htm
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Benefit Transfer and Meta Analysis

* Benefit transfer methods can take one of three
forms: value transfers, benefit function
transfers, or meta-analysis.

* Meta-analysis takes empirical estimates from a
sample of studies, statistically relates them to
the characteristics of the studies, and
calculates the degree to which the reported
differences can be attributed to differences in
location, subject matter, or methodology.

21

Valuation Inventory Database https://www.evri.ca

* The Environmental Valuation Reference
Inventory (EVRI) is an online searchable
database of empirical studies on the economic
value of environmental benefits and human
health effects.

Environmental Valuation Reference Inventory (EVRI)

Ay

EVRI Sponsors:

6 | 8 |
—— &... .

A —

Using Geographic Information Systems to Enhance
Economic Valuation

* Geographic Information Systems (GIS) are computerized
mapping models and analysis tools. A GIS map is made
up of layers such that many variables can be visualized
simultaneously using overlays. GIS offers a powerful
collection of tools for depicting and examining spatial
relationships.

23

* Averting Expenditures

* Methods are designed to reduce the damage caused by
pollution by taking some kind of averting or defensive
action.

* Averting expenditures can provide a lower-bound estimate
of the damage caused by pollution. They also cause a
disproportionate hardship on poor households that cannot
afford such coping expenditures.

* Challenges

—Aggregation: aggregation of estimated values into a total
value that can be used in benefit-cost analysis.

« Partial values: that most studies only capture a portion of
the total value of an environmental good or service

24



https://www.evri.ca/
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Averting Expenditures Example

* Suppose contaminated drinking water increases
waterborne illness by 4 percent. If half the population
avoids the contamination by some form of averting
action such as using an alternate source of water,
frequency of illness will drop to 2 percent. Only half
the population is now exposed, thus reducing damages.
However, the avoidance expenses must be included in
the damage estimate.

« Use of seat belts or smoke detectors measure the value
of a “statistical life saved”

* Purchases of bottled water measure the value of
avoiding water pollution

* Visits to the doctor or use of air conditioning measure

Different Methods, Different
Experts, Different Data

Travel Cost

Hedonics Avoided Cost

the value of avoiding respiratory illnesses cv E;?n‘:';:::;kel
25 26
What Is the Value of a Polar Bear? « Consider the calculation of the value of polar bear meat. For this the cost of
the next best substitute, which in this case was beef (for humans) and dog
food was used. One could certainly argue for alternatives.

Because polar bears are such a charismatic species, they have obviously « Sport values were estimated using the benefit transfer method. Recall the chal-
attracted lots of popular support, but exactly how valuable are they? In 2011, lenges for using benefit transfer, in particular for a unique species like the polar
the Canadian government issued a report in which it attempted to estimate the b Th dy cl hi d din 1989 and f d B
different socio-economic values of polar bears in Canada ear. The study closest to this one was conducted in SNk ocuasll on iy

They commissioned the study in part to determine the economic impact of game and grizzly bear hunting. For the polar bear study, the 1989 values were
adding the polar bear to a list of at-risk species. This study represents one of the translated into 2009 dollars. The authors suggest their number might be an
few studies to try to estimate the value of polar bears and the only one that tries underestimate since hunting for a polar bear is such a unique experience. On
to do it in a comprehensive fashion the other hand, th I ck ledge that the numbe! Id just Iy b

The authors tried to capture active use values (subsistence and sport hunt- e other hand, " €y aiso acknowledge that the nui f could just as easily be
ing, polar bear viewing, and value in scientific research), as well as passive use an overestimate if the charismatic image of the polar bear reduces willingness
values (existence and bequest values). Multiple nonmarket valuation methods to pay for hunting.
e Usef’ in 'h'stLUdV ""‘C““d’”gf "f""e‘ cost ‘V'SW'"IQ’- ";‘aT’ke' D"stb‘h;"":‘g" « Finally, passive-use values were also calculated using benefit transfer.
meta-analysis and benefit transfer (passive-use values). Time and budgetary .
constraints precluded the use of stated preference methods such as contingent Since no study has been done on the preservation value of the polar bear in
valuation or choice experiments. The summary of their findings is reproduced in Canada, the researchers used a meta-analysis of species at risk (Richardson
the figure below. Note that the direct use values actually comprise a relatively & Loomis 2009). While that study calculated a total economic value, for the
small DO;'Y'OF‘ of the total value ] — i polar bear study the benefit transfer was specifically designed to capture

An effort to document the value of a species like this produces a value only preservation value. It was relatively straightforward to remove direct
that is no doubt much closer to the truth than the default value of zero, but
how close are these numbers to the true value? There are several caveats to uses (visitors) from the transferred value, but not the indirect use benefits
consider: such as scientific value.

27 28
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Monetary Values Associated with Polar Bears

in Canada, by Value Category (Aggregate
Amounts for Canada)

Values associated to polar bears

Anthropocentric values

Non-anthroposentric
values

Valuation

Valuing Human Life

*Focusing on calculating the change in the
probability of death resulting from a
reduction in some environmental risk and
then placing a value on that change.

« Statistical life values across different studies
using meta-analysis

« Statistical life across different incomes

30

Is Valuing Human Life Immoral?

In 2004, economist Frank Ackerman and lawyer Lisa Heinzerling teamed up to
write a book that questions the morality of using benefit-cost analysis to evaluate
regulations designed to protect human life. In Priceless: On Knowing the Price of
Everything and the Value of Nothing (2004), they argue that benefit-cost analysis
is immoral because it represents a retreat from the traditional standard that all
citizens have an absolute right to be free from harm caused by pollution. When it
justifies a regulation that will allow some pollution-induced deaths, benefit-cost
analysis violates this absolute right
Economist Maureen Cropper responds that it would be immoral not to con-
sider the benefits of lifesaving measures. Resources are scarce and they must be
allocated so as to produce the greatest good. If all pollution were reduced to zero,
even if that were possible. the cost would be extremely high and the resources
to cover that cost would have to be diverted from other beneficial uses. Professor
Cropper also suggests that it would be immoral 10 impose costs on people about
which they have no say—for example, the costs of additional pollution controls—
without at least trying to consider what choices people would make themselves.
Like it or not, hard choices must be made

Cropper also points out that people are always making decisions that recognize
a trade-off between the cost of more protection and the health consequences
of not taking the protection. Thinking in terms of trade-offs should be a familiar
concept. She points out that people drive faster to save time. thereby increasing
their risk of dying. They also decide how much money to spend on medicines
to lower their risk of disease or they may take jobs that pose morbidity or even
mortality risks.

In her response to Ackerman and Heinzerling, Cropper acknowledges that
benefit-cost analysis has its flaws and that it should never be the only decision-
making guide. Nonetheless, she argues that it does add useful information to
the and t away could prove to be detrimental
10 the very people that Ackerman and Heinzerling seek to protect

Sources: Acketrman. Frank. & Heinzering, Lisa. (2004). Priceless: On Knowing the Frice of Everything
and the Vslue of Nothing. New York: The New Press; Ackerman, Frank. (2004). Morafity, cost-banefit
the price of ke. Environmental Forumn. 21(5), 46-47. Maureen Cropper. (2004). Immaoral not to weigh
benefits against costs. Environmental Forumn, 21(5), 47-48.

Agencies Agree on One Thing: The Value of Life is Going Up
Adjusted for infiation, the VSL used by major U.S. regulatory agencies has risen dramatically.

Food and Drug Environmental

Department of
Agriculture

and Human Services

$9.5M

$8.9M
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