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Variable Definition
P Price of house
IR NOy NOXx concentration in pphm
o S RM Number of rooms
AGE Age of the house
B Proportion of black
LSTAT Proportion of population that is low status
DX SR CRIM Crime rate
TAX Property tax rate
PTRATIO Student-teacher ratio in nearby schools
ZN Proportion of large lots nearby
INDUS Proportion of nonretail business acres nearby
R 14 CHAS Dummy for adjacent to Charles River
DIS Distance to major employment areas
RAD Index of accessibility to radial highways
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= 1+ 5 + 3 + 4 + ..,

0.756 + (—0.00638)  + (0.006328)  + (0.00009)  + ..
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=———=— ,=000638

> A TR B bSO =8 (AMWTP)
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@a+) A

> TR NOx REEREAR 20% AR Arms R e
Benefit = (—0.00638)(0.8 x ) — (—0.00638)
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« Step 2: Regress house prices on all characteristics
= 1+ - + 4 + 4 + ..

= 9756 + (—0.00638)  +(0.006328)  + (0.00009)  + ..

« Step 3: Estimate the benefit of an environmental service (or the cost
of pollution)

— Step 3.1: estimate the marginal willingness to pay (MWTP) for a policy
that reduces NOx concentration by 1 pphm

=———  =— ,=0.00638
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« Step 2: Regress house prices on all characteristics (cont'd)
In = 1+ + 3 + 4 + ..

In =9.756+ (—0.00638)  + (0.006328) + (0.00009)  + ..

« Step 3: Estimate the benefit of an environmental service (or the cost
of pollution)

— Step 3.1: estimate the marginal willingness to pay (MWTP) for a policy

that reduces NOx concentration by 1 pphm

— Wecanrewriteas: = 12 *-

=————=—( 1tz *). ,=000638-

— The average MWTP can be calculated by using the average house price.
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« Step 2: Regress house prices on all characteristics (cont'd)

_ 2
In = 1+ 5

In =9756 + (—0.00638) 2+ (0.006328) +(0.00009)  +..

+ 3 + 4 + ...

« Step 3: Estimate the benefit of an environmental service (or the cost
of pollution)

— Step 3.1: estimate the marginal willingness to pay (MWTP) for a policy

that reduces NOx concentration by 1 pphm

2+...

— Wecanrewriteas: = 1%2

*. .2,  =001276-
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« Step 2: Regress house prices on all characteristics (cont'd)

In = (+ 5 2+ 3 + 4 + ..

In =9756 + (—0.00638) 2+ (0.006328) +(0.00009)  +..

« Step 3: Estimate the benefit of an environmental service (or the cost
of pollution)

— Step 3.2: estimate the annual marginal willingness to pay (AMWTP) for
a policy that reduces NOx concentration by 1 pphm

— Price of a house represents the discounted present value of a house

— So MWTP derived from the price function also represented the
discounted present value of the reduction in NOXx.

+

+ ...
1+ ) (1+)

= +
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« Step 2: Regress house prices on all characteristics

_ 2
In = 1+ 5

In =9756 + (—0.00638) 2+ (0.006328) +(0.00009)  +..

+ 3 + 4 + ...

« Step 3: Estimate the benefit of an environmental service (or the cost
of pollution)

— Step 3.3: estimate the benefit of a policy that reduces NOy by 20%.

2

Benefit = 1+ 2008 )+. _ 1+ +..

— Plug in the before-policy NOy to calculate the benefit
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 We've found MWTP depends on house price and NOx concentration
. .2, =001276-

—_—_ = 1t 2

« S0 we can summarize the relationship by running another regression
“demand” function

— Recall that demand curve is the MWTP curve.
In - 1 + 2|n + 3|n

P=30,000

2500
|

$

- P'=23,000
23

2000

P =17,000

1500
|

Marginal Willingness to pay
1000
1

500
|

2 4 6 8 10

Nitrous Oxide, pphm
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« ERMRERERGE: D TERITERE; 2) ROl TR
NEHEIN.
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Ref: Ashenfelter and Greenstone (2004) Journal of Political Economy
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S: speed (mile per hour)

w: time cost per hour

. . 1
Time cost per mile: = .-

- death per mile, which is a function of speed: (), with "> 0

Full cost of driving permile: ( (), ()= -, ()

Ref: Ashenfelter and Greenstone (2004) Journal of Political Economy
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« Full cost of driving per mile: ( (), ()

* The effect of an increase in speed on the full cost of driving per mile:

_ -+

« Atlow levels of speed, increases in speed probably reduce time costs
( ) by more than the increased accident costs ( ).

« The optimal speed satisfies:

 Thatis, ——is just equal to the marginal rate of substitution (MRS)

between time costs and death, —.

 The MRS between “money” and death, is the VSL.

Ref: Ashenfelter and Greenstone (2004) Journal of Political Economy
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« Step 1: Identify the change in quantity or quality to be valued.
V(PO:QI:y) =5 V(Poa QO:y T WTP)

—  (4): indirect utility function which is a function of price and income as well
as environmental quantity or quality.

— P price (e.g., price of drinking water), assumed to remain constant
— y.income
— Q: environmental service quantity or quality (e.g., water quality). Q’< Q0

—  WTP: willingness to pay for water quality to maintain at Q©
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« Step 1: Identify the change in quantity or quality to be valued.

V(PO:QI:y):v(PoaQO:y_WTP)

— “Contingent”: contingent on the hypothetical scenarios presented

The surveys usually present at least two possible outcomes.

One outcome is generally what would happen if no further action
were taken.

The other outcomes are generally what might happen if we
undertake a program/policy that would protect environment.

A survey asks people if they would pay a particular price to achieve
one outcome rather than another.
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« Step 1: Identify the change in quantity or quality to be valued.

If the environmental service quantity or quality (Q0, Q7) is not known with
certainty, we need information about uncertainty.

The WTP for a policy that reduces the probability of water pollution from
0 to 1-

o (9 L )+@- o) (° 9)
=, (%% = )+(@- ) (9 9 - )

o: the before-policy probability of bad water quality *

(1 — ,): the before-policy probability of good water quality ©

1 the after-policy probability of bad water quality *

(1 — ,):the after-policy probability of good water quality °

1< 0
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FH < 1) /) v

SRS 2 IR B2 V& 1 44 F

Tna] HhAE -

FEA 1) Simple random sampling f#j 5.8 AL+

2) Stratified random sampling 43 = fi#£: group people
according to some measures (e.g., income), and do
random sampling within each group

3) Nonprobability sampling JE# 2 #14¥: non-random (e.qg.,
convenience sampling)
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o 270 e TR OME

W& L /> N: choose an acceptable level of precision within a

REA given budget:

a
Seors = ——
WTP /n
« Sewgp : standard error of mean WTP ¥ E#x#i% (measures
variance of the sample mean from population mean)

« o: standard deviation of WTP #:# 1% (measures variance of
data points from the mean)

* n: Number of completed surveys
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— HERXFHE (Self-administrated survey)
o DUl TR, fHE, WS 7 U7 AN .
o g JENERZE. CIEEHIEEINT . AR RZE
— PnPATIHAE (Interviewer—administrated survey)
7/ 9 =1 R il 1 (N = S o A R = B 2 U 2

o BRA ASTE, U RBOAEAE AT BERC M 2 V5 B R IV O
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o BAP. WITHETHER
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Payment vehicle example Application
Higher prices Desaigues et al. (2011)
Voluntary donation Garcia-Llorente et al. (2011)
Annual tax Lindhjem and Navrud (2011)
Network fee Menges and Beyer (2014)
Water bill Ramajo-Hernandez and del Saz-Salazar (2012)
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— Step 4.3: Select a payment mechanism (also called “payment vehicle”)

— Another concern with using taxes or prices as a payment vehicle:
people can adjust the quantity purchased which makes the cost
endogenous (K 4) .

« Goal 2: The choice of a payment vehicle must align with the value to be
estimated, e.g., an increase in water prices may not be used to
estimate non-use values.
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If the passage of the proposal would cost you these amounts every year for the
foreseeable future, what is the highest amount you would pay and still vote for the
program? (CIRCLE THE HIGHEST AMOUNT THAT YOU WO ULD STILL

VOTE FOR THE PROGRAM)
10¢ 50¢ $1 $5 $10 $20
$30 $40 $50 $75 $100 $150

$200 MORE THAN $200
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Would you vote for this proposal if the proposal would cost you $B every
year for the foreseeable future? (CIRCLE ONE NUMBER)
1 Yes

2 No
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Step 6: Identify and address misleading responses (cont’d)

Table 1. Cues for Detecting Social Desirability Tendencies.

Behavior

Example

Denial of any
problem,
challenge, or
shortcomings

Providing partial
or vague answers
(paltering)

Excessive and
repeated praise
for government
initiatives

Nervous facial
expression and
body language

Inconsistent use of
vocabulary

A major government initiative in Ethiopia is for all women to give birth at a health facility. When asked
about usual place of delivery, women in a focus group discussion insisted that there was complete
adherence to the facility birth initiative, with comments like: “No women ever give birth at home. We
are perfect in this kebele.”

Religious leaders are prominent opinion leaders in many communities and are sometimes called upon
to reinforce health messages. When probed about his role in promoting health, one religious leader
responded: “We have a role. It is important.”

The Ethiopian Ministry of Health has introduced a series of major primary health care reforms since
2004. When asked about maternal health challenges in their community, participants in a focus group
discussion answered as follows: “The government has helped us all. After the government plan the health
extension workers were with us, and mothers did not encounter problems. Thanks to our government.”

Data collectors asked participants about what actions would be needed to be taken by various
stakeholders to further improve health in their communities. Focus group discussion participants looked
to others for affirmation of their opinions or appeared nervous, especially if prompted to comment on
the roles of stakeholders with political connections.

Data collectors noted that some participants used advanced vocabulary (in the local language) when
discussing certain topics, which was inconsistent with their education level and other use of language.
One participant used advanced terms to refer to phases of antenatal care in 2 manner that the data
collector suspected resulted from a preinterview briefing by the health extension worker (HEW) (i.e.,
where the participant was advised how to respond to certain questions).

Source: Bergen and Labonte (2020)
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Step 6: Identify and address misleading responses (cont’d)

Table 2. Techniques for Asking Questions in a Manner That Limits Social Desirability Responses, With Examples.

Technique Orriginal Approach Improved Approach
Indirect Posing questions directly Posing indirect questions about the past, or the behaviors of others
questioning Example: What harmful traditional Example: What harmful practices do you know about that existed
practices are done in your in the past? Do you think these practices might exist today in a
community? hidden or open manner?
Providing Asking questions and waiting for Responding to hesitant participants by assuring them that their
assurances participants to respond opinions are not wrong, and asking them to please speak freely

Probing for more
information

Requesting
stories or
examples

Prefacing the
question

Briefly explaining the confidentiality
and anonymity procedures at the
beginning of the in-depth interview
or focus group discussion

Accepting generic or incomplete
responses

Accepting generic or incomplete
responses

Posing questions directly and with
little context

Example: Why do women attend
(or not attend) antenatal care
visits?

Thoroughly explaining the confidentiality and anonymity
procedures at the beginning of the in-depth interview or focus
group discussion, and then offering reminders throughout the
encounter, especially preceding sensitive questions

Asking follow-up questions, or prompts

Example: Can you explain more about why you feel this way?

Requesting that participants provide a story or example to
illustrate their response

Example: Can you tell me about a time that you experienced this?

Providing context when asking questions, acknowledging that
all communities have challenges and that people have diverse
experiences

Example: We know that some women attend antenatal care visits
and others do not. What do you think are the reasons why
women do (and do not) attend?

Source: Bergen and Labonte (2020)
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Step 8: Pretest and implement the survey

— Steps of a pretest

Focus groups to learn about potential respondent’s knowledge and
beliefs about the item being valued.

One-on-one interviews to learn what people think about the valuation
scenario in the absence of group effects and to learn more deeply
about how potential respondents are reacting to the survey information.

Field pilots to develop information on the survey response rate and
potential range of WTP, which helps decide on number of samples and
the design of payment card and dichotomous choice.



BERIEREE

=
S

$98 . LR

— et EHF R A RIS P A G SR
o PRI REE T A R 2 o
PAEGAT BT T o et
— R TEIIRL  PUEREARFIE 5 52 520 N AR — 207

« el BE AP geT e s T SO B R S MR IE TR O
R, WNERIE RS B AR ST R

— AT AP AR A e IR A N ?
o IXHBRFARATAR E R A R A



n)EHE: LR

o R LA BT SAR =Y O E

— AL, eRdE TS R S BRI ST RIAE

« SR G TARIEARAE .
o MSZNAL, HAKEWHT AR ZI VAR ST



A G PR

ISR EACIEE
— RO iR
- (5 R Wik
— RIS IR
— fRBcMER iR
i 1 2L
o HAVF i 1%
Ay ] AL
— HERN
- A EESEZAMEE IR F R ZE R
— Y56 5 2R B 5
— AR AR ) At A DAIEE L AP SRR 4 ik
St AR H. 5 Bt



A G PR

Discrepancy between WTP and WTA
—  WTP: willingness to pay for an improvement
— WTA: willingness to accept for a deterioration
— Studies found that WTA is usually higher than WTP
— Why:
- Psychological endowment effect /& 2 2 I %4
— Whether there are substitutes

— Market good which has substitutes has a smaller ratio of WTA/WTP than
public and nonmarket goods does.

« WTP are subject to income constraints
— Should income pay a role in nonmarket valuation?

— Yes: protecting the environment will require reductions in expenditures
for other goods

— No: people can protect environment through time and labor.

— Which one to use, WTP or WTA?
 Depends on the current situation.






Y

RECmTIE) i

ROETEBER P h 2% R Gt —BIVSL, (HXFMERAFE DL T i)t
— RS D 1 5
- MESATERE (WTP) K% 5+

Cases ) (2) 3) 4) )
Number of Individual Risk Benefits Overall
people in WTP per reduction for by group benefits
each group 0.000001 risk everyone in
reduction in each group
each group
A: Uniform risk reductions 500,000 $7 0.000001 $3.5 million $7 million
and uniform WTP 500,000 $7 0.000001 $3.5 million
B: Uniform risk reductions 500,000 $2 0.000001 $1 million $7 million
and differing WTP 500,000 $12 0.000001 $6 million
C: Differing risk reductions 500,000 $7 0.0000005 $1.75 million $7 million
and uniform WTP 500,000 $7 0.0000015 $5.25million
D: Risk reductions and 500,000 $12 0.0000005 $1.5 million $4.5 million
WTP negatively correlated 500,000 $2 0.0000015 $3 million
E: Risk reductions and 500,000 $2 0.0000005 $0.5 million  $9.5 million
WTP positively correlated 500,000 $12 0.0000015 $9 million

Note: In all cases, aggregate risk reduction is one statistical life, and the average VSL would be $7 million.
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Ref: Cameron “Euthanizing the value of a statistical life” (2010) Review of Environmental Economics and Policy
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