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IS THE VALUE OF STATISTICAL LIFE SENSITIVE TO THE CHOICE OF MEASURE?
EVIDENCE FROM TRANSPORTATION ACCIDENT
AND CANCER RISKS IN VIETNAM

ABSTRACT
The value of a statistical life (VSL) is widely used in benefit-cost and other policy analyses,
and is estimated from people’s stated tradeoffs of money for small changes in the risk of death.
While the minimum sum people are willing to accept (WTA) for a change is the appropriate
measure for an increase in this risk, the amount they are willing to pay (WTP) for a decrease in
this risk, is in practice used not only for gains of a decrease in risk, but for all negative and positive
changes—based on the long-held assumption of standard economics that the two measures
would provide essentially the same valuations. Given the large and growing recent empirical
evidence showing large differences between WTA and WTP valuations of many entitlements and
changes, the present study was among the first designed to test for possible differences between
WTA and WTP estimates of VSL, for changes in both risks of cancer and transportation deaths. The
results show that WTA-based VSL estimates are about five to six times larger than WTP-based VSL
estimates. While showing large differences, these differences may be due not only to the disparity
in valuations of gains and losses, but also to the influence of the asymmetric impact of an income
or wealth constraint that limits the sums that individuals can pay in the WTA measure while
imposing no restraint on the sums people can demand to accept a loss. A further bounded nonmonetary scale was used to test for differences between the two valuations in the absence of any
wealth constraint. The results were fully consistent with the observed disparity in the monetary
evaluations. These results point to the likelihood of a serious bias in many current VSL estimates
that ignore the impact of the widely observed valuation disparity, and to the need to better
determine instances in which the WTA is the more appropriate measure and those in which the
more traditional WTP measure is the better choice.

1.0

INTRODUCTION

Value of a statistical life (VSL) is derived from people’s tradeoff of money and a small
change in the risk of death. VSL estimates are sometimes used in setting compensation levels and
very often in cost-benefit and other policy analyses (Tsuge, Kishimoto, and Takeuchi 2005; Alberini
and Šcasný 2011, 2013).
VSL estimates can be calculated from assessments of either the maximum sums of money
that people are willing to pay for a reduction in the risk of death (the willingness to pay [WTP]
measure), or the minimum they require to accept an increase in such a risk (the willingness to
accept [WTA] measure). In practice, WTP is nearly always used because it has long been assumed
that the two measures will lead to nearly equal estimates, and that it is considered to be easier
to measure and estimate (US EPA 2000). This near exclusive use of the WTP for nearly all cases,
including those for which the WTA would be more appropriate, would not be problematic if the
use of WTP and WTA measures did produce equivalent estimates of VSL, as assumed. However, a
large and growing number of empirical studies show that WTA and WTP values often differ, and
do so by large amounts. For example, Tuncel and Hammitt (2014) found in their meta-analysis of
76 studies, involving 337 individual WTA vs. WTP tests, that the the geometric mean of the ratios
of WTA to WTP values for all of these tests, was 3.28 (the arithmetic mean was 5.0). Interestingly,
for the 41 tests involving “health and safety” topics, which presumably might best represent VSL
values, the geometric mean of the WTA/WTP ratios was 5.09—second highest to environmental
valuations, which was 6.23.

If ratios similar to those found in these past studies are at all commensurate for VSL
valuations, it would then be seriously misleading if all negative and positive changes are valued
with the WTP measure—as is now the near universal practice. Even the use of the WTP measure
for all positive changes can be very problematic, as many positive changes are considered to
be reductions or eliminations of losses by people, rather than gains, and are, therefore, more
accurately assessed with the WTA measures (Knetsch, Riyanto, and Zong 2012). Given the evidence
that people’s valuations are often reference dependent – that they take, for example, the successful
treatment of an injured child as a reduction of the loss they suffered when the child was injured
-- this suggests that positive changes can be either gains, appropriately measured by WTPs, or
reductions of losses, appropriately measured by WTAs. Similarly, negative changes can be either
losses, appropriately measured by WTAs or forgone gains, appropriately measured by WTPs. Zong
and Knetsch (2013) and Mahasuweerachai and Knetsch (2016) provide evidence in the context of
non-mortality risk.
Using the WTP measure for all cases as commonly practiced can, given the evidence of
possible valuation disparities between assessments using the WTP and WTA measures, therefore,
result in biased valuations, costly policy choices, and distorted guidance. However, research
on the WTA/WTP disparity in the context of mortality risk has been very limited. This study was
undertaken to help fill in this gap by comparing WTA and WTP measures (and subsequently, VSL)
for risk of death from transportation accident and cancer.
Transportation accident and cancer are the leading causes of deaths worldwide. According
to WHO statistical data, more than 1.2 million and 8.2 million people die every year due to road
transportation accident and cancer, respectively. Most of the deaths occur in developing countries.
In Vietnam, the average annual transportation accident and cancer deaths are, respectively,
more than 9,000 and more than 90,000. Economists have estimated that Vietnam’s economy lost
nearly USD 1 billion and spends more than USD 1.1 billion every year, which is equivalent to 1.64
percent of GDP and 2 percent of GDP, respectively, in order to overcome the consequences of road
transportation accidents and to cover the costs of cancer treatments. Reducing the number of
fatalities caused by cancer and transportation accident would thus be a priority to the Vietnamese
government and elsewhere. Although VSL measures are widely accepted for measuring benefit of
policy intervention dealing with fatality risks (Tsuge, Kishimoto, and Takeuchi 2005; Alberini and
Šcasný 2011, 2013), this paper is a pioneering work in Vietnam.
Overall, results show that there is a consistent WTA/WTP (and their corresponding VSL)
disparity for both transportation and cancer risks. Both income constraint and loss aversion may
contribute to the observed disparity. We then conducted a follow-up study eliminating the income
constraint. In this study, a non-monetary scale measurement (i.e., 0 to 10 importance scale) was
utilized to test for the difference between people’s evaluations of a risk increase and of the same
risk decrease. These risks were risk of transportation injury, risk of transportation death, and risk
of death from cancer. The results of the follow-up show that with non-monetary measures, WTA/
WTP disparity does exist across the three risk cases, consistent with monetary evaluations. This
altogether raises the need for using the right choice of measure for VSL in the context of mortality
risks.
The remainder of the paper presents the methodology in Section 2; the empirical results in
Section 3; and concluding remarks and policy implications in the last section.
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2.0
2.1

METHODOLOGY

Survey Instrument

Single bounded, closed-ended questions, which are used in contingent valuation (CV)
(Hoyos and Mariel 2010) for WTP and WTA elicitation were used in this study. Between-subjects
design (i.e., split-sample design) was also employed. Bid values were determined by using openended questions for both risks. Before the actual surveys, pretest surveys were carried out to
check the questionnaires, which were consequently revised to ensure that the respondents fully
understood the questions (177 individuals residing in Can Tho City were randomly surveyed
for the pretests). The questionnaire contains current status, CV questions, and respondents’
socioeconomic characteristics. In the current status section for cancer risk, questions included
whether or not a respondent had health insurance, was ever diagnosed with cancer, and whether
or not any of the respondent’s family members was ever diagnosed with cancer. For transportation
risk, data on health insurance, driving license, mode of transportation, and respondent’s
involvement in any road transportation accident were elicited.
In the CV questions, scenarios related to WTP and WTA for transportation risk and cancer
risk were carefully described. Mortality data from WHO were used to compute for the risk ranges
per five-year period used in this study. These ranges are 9–11 deaths per 10,000 individuals and
49–60 deaths per 10,000 individuals for cancer risk. The respondent then made the decision to
either accept a risk change or opt out for the status quo situation. In the final section, some basic
characteristics of respondents were elicited.
In the follow-up study, three pairs of questions were developed for the three cases of risk:
transportation risk of injury, transportation risk of death, and cancer risk of death. As noted before,
the main objective is to test the difference in people’s valuations of a risk decrease (a gain and
measured as WTP equivalent) and a risk increase (a loss and measured as WTA equivalent) using
non-monetary values (i.e., importance scale from 0 to 10), similar to Mahasuweerachai and Knetsch
(2016) who used a 1–20 importance scale and investigated four quadrants (relative to a reference
state) namely: gains, foregone gains, losses, and reductions of losses (Figure 1). For transportation
risk of injury, two scenarios (Province A and Province B) were carefully described in one set of
questions as risk decrease (positive change) and in the second set of questions as risk increase
(negative change). That is, in one question, a situation in Province A was depicted as the reduction

Figure 1. Four quadrants
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of a loss while a situation in Province B was described as a gain. In contrast, in the second set of
questions, a situation in Province A and in Province B, were depicted as a foregone gain and a loss,
respectively. The respondents were then asked to rate, on a scale of 0 to 10, the importance of risk
change for each province. Finally, respondents’ basic socioeconomic characteristics were elicited.
The same structure applied to surveys on risk of death due to transportation and risk of death due
to cancer. Before the actual surveys, pretest surveys were carried out with 312 student and nonstudent respondents.
Target respondents in this study were individuals who were 22 years old or older. The
reason for choosing this specific age group is because those who are below 22 years of age are
mainly university or high school students who still receive financial support from their parents
or relatives, which may affect their response. In the follow-up study, respondents were no longer
restricted to non-students since there was no money constraint. However, in order to have
homogeneous (and hence, comparable) groups of respondents throughout the study, nonstudent respondents were also targeted. In total, 1,100 respondents residing in Can Tho City
were randomly surveyed. Of the 1,100 respondents, 620 people answered the non-monetary
questionnaire and 480 answered the monetary questionnaire.
2.2

Data Analysis

Hanemann’s (1984) random utility model (RUM) was used in this study. In RUM,
respondents are asked to choose “yes” or “no” to a close-ended question, whether or not they were
willing to pay or willing to accept an amount of money in exchange for a risk change. The indirect
utility function for respondent i in state j of the change to be valued (j = 0 being the status quo and
j = 1 being the final state) can be written as:
(1)
𝑢 = 𝑢 (𝑦 , 𝑧 , 𝜀 �
𝑖𝑗

𝑗

𝑖

𝑖

𝑖𝑗

where yi denotes the respondent’s income level, zi is a vector of individual characteristics, and
εij is the error term. Based on this model, the probability of observing a positive response (“yes’
response) to a specific amount would be:

Pr 𝑦𝑒𝑠𝑖 = 𝑃𝑟 𝑢1 (𝑦𝑖 − 𝑡𝑖 , 𝑧𝑖 , 𝜀𝑖1 ) > 𝑢0 (𝑦𝑖 ,𝑧𝑖 , 𝜀𝑖0 )

(2)

Assuming the utility function is generally specified as additively separable in deterministic and
stochastic preferences (Hoyos and Mariel 2010), that is:

𝑢𝑖𝑗 = 𝑢𝑗 𝑦𝑖 , 𝑧𝑖 , 𝜀𝑖𝑗 = 𝑣𝑗 𝑦𝑖 ,𝑧𝑖 + 𝜀𝑖𝑗

(3)

Consequently, the probability of a “yes” response for respondent i becomes:

Pr 𝑦𝑒𝑠𝑖 = 𝑃𝑟 𝑣1 𝑦𝑖 − 𝑡𝑖 , 𝑧𝑖 + 𝜀𝑖1 > 𝑣0 𝑦𝑖 ,𝑧𝑖 + 𝜀𝑖0

(4)

= Pr( ∆𝑣𝑖 < ∆𝜀𝑖) = 𝐹𝜀𝑖 (∆𝑣𝑖 )

where F(.) is a cumulative distribution function. The log likelihood function for the logit model can
then be written as:
𝑁

𝐿𝑜𝑔𝐿 �𝐼𝑘 lnFε ∆Vk + 1 − Ik ln(1 − Fε ∆Vk �
𝑘=1

where Ik is an indicator, if ”yes” then Ik = 1, otherwise Ik = 0.
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(5)

Estimating equation (5) with maximum likelihood, means that WTP/WTA can then be
obtained using the following formula:

Mean WTP or Mean WTA = −

𝛼� + 𝛽� 𝑋�
�1
𝛽

(6)

𝛽1 is the estimated coefficient of the bid variable; 𝛼� is a constant; 𝛽� is a vector of
where �
the estimated coefficients of explanatory variables, and is a vector of the average value of the
explanatory variables. VSL then can be measured as income tradeoff for a risk change (Alberini and
Chiabai 2007):
(7)
𝑉𝑆𝐿𝑊𝑇𝑃 =
𝑉𝑆𝐿𝑊𝑇𝐴 =

∂𝑊𝑇𝑃
∂𝑅𝐷

∂𝑊𝑇𝐴
∂𝑅𝐼

(8)

where RD and RI are risk reduction and risk increase, respectively.

3.0

RESULTS AND DISCUSSION

In this section, the results of transportation risk are first reported, followed by results of
cancer risk and the results on non-monetary measures. Unless otherwise stated, tests of difference
in the means (and the medians) and proportions are non-parametric Mann-Whitney U test (and
non-parametric median tests) and proportion test, respectively.
3.1.

Transportation Risk
3.1.1 Descriptive statistics for transportation risks

Table 1 and Table 2 show similar characteristics of the WTP and WTA groups of respondents
for transportation risk.
There was a balanced mix of males and females in both WTA and WTP groups (Table 1).
With regard to insurance, 88 respondents in the WTA (73%) group and 84 respondents in the
WTP (70%) group had driving insurance. In terms of their main transportation mode for daily
commuting, most respondents in the two groups used motorcycle for their daily commuting.
Eighty-nine respondents in the WTA (74%) group have driver’s licenses, having had their licenses
for an average of 9 years (ranging from 1 year to 36 years). In the WTP group, 81 respondents had
driver’s licenses (68%) having had their licenses for an average of 8 years (ranging from 1 year
to 38 years). Among the 120 respondents per group, around 37 percent had been involved in a
transportation accident.
Table 2 shows the data on respondents’ education and monthly average income. Results
show that the two groups had similar education and monthly income. Table 3 shows that up to
80 percent of the respondents in the WTA group disagreed with accepting money and only 41
percent of the respondents in the WTP group agreed to pay money in the four bid levels. This
means that more people valued the risk increase more than the monetary values compared to the
number of people valuing the risk decrease more than the monetary values.

Is the Value of Statistical Life Sensitive to the Choice of Measure?
Evidence from Transportation Accident and Cancer Risks in Vietnam

5

Table 1. Transportation risk - characteristics of respondents
WTA
Gender
Male
Female
Age
Min
Max
Mean
Insurance
Yes
No
Transportation mode for daily commuting
On foot
Bicycle
Car
Motocycle
Public transport
Driver’s license
Yes
No
Number of years with license
Min
Max
Mean
Ever had road transportation accident
Yes
No

WTP

%

N = 120

%

N = 120

64
56

53
47

60
60

50
50

21
76
42

23
79
46

88
32

73
27

84
36

70
30

14
5
3
98
0

12
4
2
82
0

18
5
5
91
1

15
4
4
76
1

89
31

74
26

81
39

68
32

1
36
9

1
38
8

45
75

37
63

44
76

37
63

Table 2. Transportation risk - income and education

Indicator
WTA
WTP
Disparity (%)

Education
Grade 12 or toVocational
University
Under
Graduate
84 (70.00)
34 (28.33)
87 (72.50)
30 (25.00)
2.50ns
(3.33)ns

Monthly Income (million VND)
Postgraduate

<5

5 to < 9

9 or >

2 (1.67)
3 (2.50)
0.83ns

68 (56.67)
70 (58.33)
1.66ns

35 (29.16)
33 (27.50)
(1.66)ns

17 (14.17)
17 (14.17)
0ns

Source: Survey data (2016)
Note: Values in parentheses are percentages; ns =not significant

Table 3. Transportation risk - responses to WTA and WTP questions
Bid (VND/
person/5
years)
200,000
5,000,000
10,000,000
50,000,000
Total

6

WTA (not willing to accept)

N
WTA
30
30
30
30
120

WTP
30
30
30
30
120

N
29
26
24
17
Total: 96

Proportion (%)
96.67
86.67
80.00
56.67
Mean: 80.00

Economy and Environment Program for Southeast Asia

WTP (willing to pay)
N
26
13
8
2
Total: 49

Proportion (%)
86.67
43.33
26.67
6.67
Mean: 40.83

Similarly, Figure 2 shows the pattern of disparity in the responses of the WTA and WTP
groups. Furthermore, these differences widen as the bid value goes up. The blue curve represents
the proportion of respondents in the WTA group who were not willing to accept the bid values for
an increase in transportation risk. The blue curve is quite flat compared to the red curve showing
the WTP group, suggesting that respondents in the WTP group are much more sensitive to
monetary bids than respondents in the WTA group.

Figure 2. Transportation risk - disparity of responses to WTP and WTA

3.1.2 WTP, WTA, and VSL estimates for transportation risk
In this section, results of logistic regression and estimated WTP, WTA, and their
corresponding VSL are presented. In the regression model, 240 observations (120 from the WTP
group and 120 from the WTA group) were included. The dependent variable is binary, taking a
value of 1 if the WTP respondent agreed to pay or if the WTA respondent did not agree to accept,
and taking a value of 0 otherwise. The key characteristics that were included in the model are
shown in Table 4. The coefficient of the monetary bid is negative and statistically signicant (p<.01),
suggesting that the higher the bid value, the less respondents in the WTP group agreed to pay
and the more WTA respondents agreed to accept. This is entirely consistent with the pattern
shown in Figure 1. The coefficient of the male dummy was not significant, showing no difference
between male and female respondents. Respondents who had vocational training or higher
levels of education were more likely to pay or not accept money than those with high school level
of education or below. Respondents who have had an accident are more likely to pay and less
likely to accept. The importance scale is significant (p<.01), showing that those who value the risk
change as more important are more likely to pay or more likely not to accept. Those who thought
that the risk increase was more important than the risk decrease were less likely to pay or more
likely to accept than those who thought that the risk decrease was more important or that both
risk increase and decrease are similar in importance. Finally, the WTA dummy was positive and
significant, suggesting that WTA respondents were more likely to reject monetary bids than WTP
respondents were likely to pay.
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Table 4. Logistic regression – transportation risk
Variable
Monetary bid
Insurance dummy
EverHadAccident dummy
Male dummy
HigherEdu dummy
HigherIncome dummy
Important scale
RiskIncreaseMoreImportant dummy
WTA dummy
Constant
Log likelihood value = –88.278
Pseudo R2 = 0.4521
N = 240

Coefficient
–5.41x10-8 (1.11x10-8)
–0.492 (0.44)
0.340 (0.14)
0.211 (0.39)
1.118 (0.500)
0.550 (0.422)
0.414 (0.080)
–0.932 (0.554)
2.631 (0.450)
–2.978 (0.688)

p-value
0.000***
0.262
0.015**
0.589
0.025**
0.193
0.000***
0.092*
0.000***
0.000***

Note: Standard errors are in parentheses

Result 1: WTA respondents estimated higher VSL than WTP respondents for transportation
risk of death
WTA and WTP were caculated using Equation (6) and their correspoding VSLs were
calculated using Equation (7) and Equation (8) (Table 5). The mean WTA and WTP are VND 30.4
million and VND 6.1 million, respectively. Consequently, the WTA-estimated VSL is VND 152.2
billion, almost five times the WTP-estimated VLS of VND 30.6 billion.
3.2

Cancer Risk
3.2.1 Descriptive statistics for cancer risk

Similar to transportation risk, Table 6 and Table 7 show the similarity of the WTA and WTP
groups in terms of key characteristics.
The average age is 44 years for both the WTA and WTP groups. More than 60 percent of
respondents had insurance in both groups. Almost all respondents in both groups have never
been diagnosed with cancer although a few of the respondents’ family members (15 and 9 out
of 120 for WTA and WTP, respectively) had been diagnosed with cancer. Respondents whose
education level was grade 12 or under accounted for the largest proportion (72.50% and 77.50%
for WTA and WTP, respectively), while those at the postgraduate level made up a small fraction.
Similarly, respondents with a monthly income under VND 5 million was the largest proportion.
Table 8 shows that, on average, 65.83 percent of the WTA group valued risk increase as
more important than monetary bids, which is almost double the percentage of the WTP group
(33.33%) who valued risk decrease as more important than monetary bids. Figure 3 shows that for
cancer risk, the disparity between WTA and WTP responses increases as the bid value increases.
Moreover, WTP responses are more sensitive to monetary bid values than WTA responses.
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Table 5. Transportation risk - WTA, WTP, and VSL
Mean (VND)1
30,434,168
6,114,362
4.98

WTA
WTP
Disparity

Mean VSL2 (VND)*
152,170,840,000
30,571,810,000

Note: USD 1 = VND 22,360 (October 2016 exchange rate). (1) Reported mean WTP and WTA measures were estimated
over the range of actual bids: VND 200,000 – VND 50,000,000. (2) Since bid value ranged from VND 200,000 to VND
50,000,000, VSL value ranges from VND 1 billion to VND 250 billion.

Table 6. Cancer risk - characteristics of respondents
N= 120

Gender
Male
Female
Age
Min
Max
Mean
Insurance
Yes
No
Self diagnosed with cancer
Yes
No
Family member diagnosed with cancer
Yes
No

WTA

66
54

%

N= 120

55
45

64
56

22
70
44

WTP

%
53
47

22
86
44

75
45

63
37

77
43

64
36

2
118

1.7
98.3

1
119

0.8
99.2

15
105

13
87

9
111

8
92

Table 7. Cancer risk, income, and education level
Education
Indicator
WTA
WTP
Disparity (%)

Monthly Income (million VND)

Grade 12 or Vocational
Under
to University
Graduate
87 (72.50)
93 (77.50)
5.00 ns

29 (24.17)
26 (21.67)
(2.50) ns

Postgrad

<5

5–9

>9

4 (3.33)
1 (0.83)
(2.5) ns

67 (55.83)
76 (63.33)
7.5 ns

38 (31.67)
30 (25.00)
(6.67) ns

15 (12.50)
14 (11.67)
(0.83) ns

Source: Survey data, 2016
Note: ns = not significant

Table 8. Responses to WTA and WTP – cancer risk
Bid
(VND/person/5
years)
200,000
10,000,000
50,000,000
70,000,000
Total

Number of
Observations
WTA
WTP

30
30
30
30
120

30
30
30
30
120

WTA
“Not willing Percentage
to accept”
(%)
26
22
16
15
Total: 79

86.67
73.33
53.33
50
Mean: 65.83

WTP
“Willing to
pay”

Percentage
(%)

25
9
5
1
Total: 40

83.33
30.00
16.67
3.33
Mean: 33.33
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Figure 3. Cancer risk - disparity of responses to WTP and WTA

3.2.2 WTP, WTA, and VSL estimates for cancer risk
In this section, results of the logistic regression and estimated WTP, WTA, and their
corresponding VSLs for cancer risk are presented (Table 9). As in transportation risk, the regression
model had 240 observations—120 for WTP and 120 for WTA. The dependent variable is a binary
value of 1 if the WTP respondent agreed to pay or if the WTA respondent did not agree to accept,
and a value of 0 otherwise. Key characteristics are included in the model. The coefficient of the
monetary bid is negative and statistically significant (p<.01), suggesting that the higher the bid
value, the less likely were WTP respondents willing to pay and the more WTA respondents were
willing to accept. The coefficient of the male dummy variable is positive and statistically significant,
suggesting that male respondents were more likely to pay or were less likely to accept money.
The importance scale is significant (p<.05), showing that those who value risk change as more
important were more likely to pay or more likely not to accept. Respondents having vocational
training or higher level of education were more likely to pay or refuse monetary compensation
compared to those with lower level of education. Those who perceive the risk increase as more
important than risk decrease, were more likely to pay or less likely to accept than those who
perceive the risk increase as more important or perceive that the risk increase and decrease are
the same. Those who have income higher than VND 5 million were more likely to pay or less likely
to accept. Finally, the WTA dummy was positive and significant, suggesting that WTA respondents
were more likely to reject monetary bids than WTP respondents were likely to pay.
Result 2: WTA-estimated VSL is higher than the WTP-estimated VSL for cancer risk of death.
The estimated WTA, WTP, and their corresponding VSLs are presented in Table 10. The
mean WTA and WTP are around VND 32.5 million and VND 4.9 million, respectively. Consequently,
the WTA-estimated VSL is VND 29.5 billion, which is 6.67 times the WTP-estimated VSL of over VND
4.4 billion.
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Table 9. Cancer risk - logistic regression
Variable

Coefficient
–4.18x10-8 (7.12x10-9)
1.068 (0.370)
–0.950 (0.382)
–0.095 (0.631)
1.726 (0.484)
0.145 (0.067)
–1.764 (0.515)
0.894 (0.373)
2.307 (0.417)
–1.214 (0.618)

Monetary Bid
Male dummy
Insurance dummy
FamilyHadCancer dummy
HigherEdu dummy
Important Score
RiskIncreaseMoreImportant dummy
HigherIncome dummy
WTA dummy
Constant
Log likelihood value = –103.208
Pseudo R2 = 0.3796
N = 240

p-value
0.000
0.004
0.013
0.881
0.000
0.029
0.001
0.017
0.000
0.050

Note: Standard errors are in parentheses

Table 10. Cancer risk - WTA, WTP, and VSL
WTA
WTP
Disparity

Mean1 (VND)
32,467,355
4,866,494
6.67

MeanVSL2 (VND)
29,515,777,273
4,424,085,455

Notes: (1) Reported mean WTP and WTA measures were estimated over a range of actual bids: VND 200,000 – VND
70,000,000. (2) Since bid value ranged from VND 200,000 to VND 70,000,000, VSL value ranged from VND 181.8 million to
VND 63.6 billion.

3.3

Follow-up Study

As discussed earlier, the purpose of the follow-up study using non-monetary measures
(i.e., importance scale from 0 to 10) is to test whether or not people value a risk reduction and
the commensurate risk increase differently. The results of monetary measures shown above
suggest that income constraint may contribute to the observed WTA/WTP disparities for both
transportation and cancer risk of deaths. This is consistent with the fact that there were still some
WTP respondents who thought that risk decrease was important but did not have enough money
to pay. The non-monetary measure would thus eliminate the income constraint and complement
the monetary measure.
Table 11 reports the number (and percentage) of respondents selecting or rating Province
A as more important, province B as more important, or both provinces as equally important for
both cancer and transportation risks. When comparing risk decreases in Province A and B, the
number of respondents perceiving the risk decrease in Province A as more important is highest
for all three cases (positive changes). Conversely, when comparing risk increases in Province A and
province B, province B was perceived most important among the three cases (negative changes).
Result 3: When measured using the importance scale (non-monetary value), people
perceive risk increase (losses) as more important than risk decrease (gains) for cancer risk of death,
transportation risk of death, and transportation risk of injury.
The results of comparing the four quadrants (Figure 1) in terms of importance score (mean and
median) and proportion are presented in Table 12. For transportation risk of injury, when comparing
between risk decrease in Province A (reduction of a loss or RTI) and risk decrease in province B (gain
Is the Value of Statistical Life Sensitive to the Choice of Measure?
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Table 11. Responses to the comparison questions
Choice
Transportation risk (injury)
Positive change
Negative change
Transportation risk (death)
Positive change
Negative change
Cancer risk (death)
Positive change
Negative change

A

B

A, B same

Total

57 (57.00)
27 (27.00)

32 (32.00)
55 (55.00)

11 (11.00)
18 (18.00)

100 (100)
100 (100)

52 (52.53)
29 (29.00)

28 (28.28)
58 (58.00)

19 (19.19)
13 (13.00)

99* (100)
100 (100)

57 (51.82)
26 (23.64)

27 (24.55)
59 (53.63)

26 (23.64)
25 (22.73)

110 (100)
110 (100)

Source: Survey data, 2016; *one observation was discarded due to incomplete response
Note: Values in parentheses are percentages

or GTI), 57 percent of the respondents thought RTI was more important than GTI while 32 percent
of respondents thought the reverse. Consequently, for the mean and median importance scores, 89
percent of the respondents’ importance ratings for RTI (7.39 and 8) were higher than GTI (6.22 and 6).
These disparities were confirmed by statistical tests (Table 12, line 1–9, column 6 and 7). In the same
manner, when comparing between risk increase in Province A (forgone gain or FTI) and risk increase
in province B (loss or LTI), 55 percent of the respondents thought that LTI was more important than
FTI while 27 percent of the respondents thought the reverse. The mean and median importance
scores given by 82 percent of the respondents were higher for LTI (7.52 and 8) than FTI (6.23 and
7). These differences are confirmed by statistical tests (Table 12, line 10–18, column 6 and 7). More
importantly, when comparing between risk increase (LTI) and the commensurate risk decrease (GTI),
a higher proportion of the respondents (55%) thought LTI more important than the proportion of
respondents (32%) who thought that GTI was more important. This is also true for the mean and
median scores and is confirmed by difference tests (Table 12, line 19–27, column 6 and 7). Similarly,
the same patterns are found for transportation risk of death and cancer risk of death.
Overall, the results show a consistent pattern across the three cases: more people thought
losses (risk increases) were more important than gains (risk decreases) and the mean (and median)
importance scores of losses were significantly higher than those of gains.
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52.53
28.28
19.19
29.00
58.00
13.00

51.82
24..55
23.64
27.27
50.00
22.73

29
58
13

57
27
26
30
55
25

27.00
55.00
18.00

27
55
18

52
28
19

57.00
32.00
11.00

%

57
32
11

N

Note: *** significant at 1%; ns=not significant; a median tests give similar results

Transportation risk (injury)
Risk decrease
Reduction of a loss (RTI)
Gain (GTI)
RTI & GTI equally important
Risk increase
Foregone gain (FTI)
Loss (LTI)
FTI & LTI equally important
Transportation risk (death)
Risk decrease
Reduction of a loss (RTD)
Gain (GTD)
RTD & GTD equally important
Risk increase
Foregone gain (FTD)
Loss (LTD)
FTD & LTD equally important
Cancer risk (death)
Risk decrease
Reduction of a loss (RC)
Gain (GC)
RC & GC equally important
Risk increase
Foregone gain (FC)
Loss (LC)
FC & LC equally important

Table 12. Comparison of results

6.49 (2.75)
7.89 (2.42)
8.56 (1.56)

7.02 (2.27)
5.99 (2.29)
7.12 (2.83)

5.77 (2.06)
6.93 (2.54)
8.38 (1.19)

7.21 (2.07)
5.71 (2.53)
7.32 (1.60)

6.23 (2.29)
7.52 (2.34)
7.83 (1.89)

7.39 (1.53)
6.22 (2.08)
8.27 (1.68)

Mean Scale
(SD)

7
9
9

7
6
8

6
8
8

8
6
8

7
8
8

8
6
9

Median

RTI > GTI***
LTI > FTI***
LTI > GTI***
RTI > FTI***
RTI ≠ LTIns
GTI ≠ FTIns
RTD > GTD***
LTD > FTD***
LTD > GTD***
RTD > FTD***
RTD ≠ LTDns
GTD ≠ FTDns

RC > GC***
LC > FC***
LC > GC***
RC > FC***
RC ≠ LCns
GC ≠ FCns

RTI > GTI***
LTI > FTI***
LTI > GTI***
RTI > FTI***
RTI ≠ LTIns
GTI ≠ FTIns
RTD > GTD***
LTD > FTD***
LTD > GTD***
RTD > FTD***
RTD ≠ LTDns
GTD ≠ FTDns

RC > GC***
LC > FC***
LC > GC***
RC > FCns
LC > RC***
GC ≠ FCns

Comparison
Mean Scalea
Proportion

4.0

CONCLUSION AND POLICY IMPLICATIONS

The results show that in terms of monetary value and non-monetary value, more people
value risk increase (WTA) than those who value risk decrease (WTP). This translates into higher
WTA measures than WTP measures, and consequently, their corresponding estimated VSLs.
The disparities in terms of monetary value (4.98 and 6.67) are consistent across cancer risk and
transportation risk and are consistent with previous studies in the context of health risk (Tuncel
and Hammitt 2014), giving emphasis to the need to take the gain/loss difference seriously. That
is, in the case of mortality risk, it is not to enough to estimate all VSL values usinge WTP measures
because many of the policy issues involve losses or reductions of losses, and therefore, should
also be assessed using WTA measures. For instance, WTP estimates of VSL are likely to understate
many environmental and health values (e.g., oil spills, fires, pollution) as they would involve
risk increases, which are clearly in the loss domain and therefore should be measured by WTA.
Moreover, if individuals perceive risk decreases as reductions of losses, WTP measures of VSL would
result in the same problem of under-evaluation. Thus, little attention and resources will be devoted
to such areas, misleading policy guidance. In other words, the empirical findings of the paper show
that policy can be improved with empirical evidence, but this must mean using unbiased empirical
evidence since a solely WTP estimate will often be biased empirical evidence.
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