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1. Introduction

An understanding of physicians’ income preferences is crucial in areas of health policy that
seek to affect physician behavior through financial incentives. For example, payment
mechanisms in Australia aim to affect location choice of General Practitioners (GPs) through
substantial financial incentives for practice in rural areas’. Recent pay-for performance
schemes in the UK and US (Doran et al., 2006, Rosenthal and Dudley, 2007) seek to
improve quality of care. The effectiveness of such schemes is in doubt (Scott et al., 2011)
possibly reflecting heretofore ignored complexities in physicians preferences over changes to

their income.

In the health economics literature, discrete choice experiments (DCEs) have emerged as a
popular technique for eliciting preferences, often expressed in terms of marginal willingness
to pay (MWTP) or marginal willingness to accept compensation (MWTA) (de Bekker-Grob et
al., 2012). In a review of the application of DCEs to elicit health workers preferences for job
characteristics, we find that the inferred MWTP (how much income health workers would be
willing to forego for an improvement in non-pecuniary attributes) and/or MWTA (how much
income health workers would need to be compensated for a deterioration in non-pecuniary
attributes), is reported from seven out of eight experiments conducted in high-income
countries?, and from four out of eleven experiments conducted in low and middle income
countries®. In a recent study on Australian GPs, Scott et al. (2013) report that the least
attractive rural job package would require incentives of at least 130% of annual earnings, i.e.
around AUD 237 000.

Due to the importance of DCE studies of health workers in informing policy debates around
financial incentives for doctors, it is particularly important that DCEs correctly characterize

health workers’ income preferences. The standard approach in analysis of DCEs assumes a

' In Australia, the General Practice Rural Incentives Plan pays a lump sum for initial relocation, then
an annual payment dependent on the years of service in the rural area. The payments are higher in
‘more rural’ areas. http://www.medicareaustralia.gov.au/provider/patients/rural-programs/general-
Eractice/index.jsp

(Gunther et al., 2010, Pedersen et al., 2012, Scott, 2001, Scott et al., 2013, Sivey et al., 2012, Ubach
et al., 2003, Zweifel et al., 2009)
* (Chomitz et al., 1998, Kolstad, 2011, Rockers et al., 2012, Vuijicic et al., 2011)



linear functional form for the pecuniary attribute in the respondents’ utility function, i.e. that
respondents have a constant marginal utility of money (Hoyos, 2010, van der Pol et al.,
2014). This approach applies for all studies reporting monetary values from job choice
experiments, with exception of Kolstad (2011) who use a second degree polynomial
specification for income, without discussing nonlinearities in more detail. van der Pol et al.
(2014) is the only study to explore non-linear functional forms in the area of health
economics, although not in the setting of health workers’ preferences. In a DCE eliciting
public’s preferences of waiting time for hip and knee replacement, they find that the linear
utility function led to much higher estimates of marginal rates of substitution (willingness to

wait) than the non-linear specifications, which take into account diminishing marginal utility.

The aim of this paper is to examine nonlinearity and reference-dependence in the pecuniary
attribute (income) for general practitioners. We test the standard economic assumption of
diminishing marginal utility. In addition, since we use ‘current income’ as a level in the DCE
with competing levels on each side (less than and more than current income), we are able to
test the theory of reference dependent utility, where Kahneman and Tversky propose that
individuals form preferences in relation to ‘reference states’, from which losses loom larger
than gains (Kahneman and Tversky, 1979, Tversky and Kahneman, 1991). Furthermore, we
explore the policy implications of our results for designing incentive schemes for health

workers, and for general practitioners in particular.

This is the first paper to investigate reference-dependence and loss aversion in the context of
job choice experiments, even though previous experiments use current income as a level
together with positive and negative levels for income (Scott, 2001, Scott et al., 2013). Whilst
reference-dependence and loss aversion in choice experiments have received attention in
some recent papers within environmental and transport economics (Hess et al., 2008,
Masiero and Hensher, 2010, Lanz et al., 2010), this topic is ignored in the health economics
literature. Our paper also contributes to the broader literature on financial incentives for
physicians and pay-for-performance (Rosenthal and Frank, 2006, Scott et al., 2011, Van
Herck et al., 2010) which has largely ignored nonlinearities and reference dependence in

analysing the effects of incentive schemes.

In contrast to the DCE literature, the presence of loss aversion is thoroughly examined in the
empirical literature using the contingent valuation (CV) method (Horowitz and McConnell,
2002). Most studies find that the willingness to accept compensation for a loss is higher than
the willingness to pay for a gain (see e.g. (Kahneman et al., 1990)). These results lend
support to the theory of loss aversion, without providing evidence on the causal mechanism.

Alternative theories suggest that the discrepancy can be explained by income effects (MWTP
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is constrained by disposable income as opposed to MWTA) and/or substitution effects (low
substitutability can give rise to extreme MWTA values, which arguably can be explained

within the bounds of rationality) (Hanemann, 1991).

The increasing evidence that losses in income loom larger than gains seems to be ignored in
the physician job choice literature where MWTA and MWTP obtained from symmetric models
(in which the ratio MWTP/MWTA = 1) are often reported interchangeably.

To test the validity of the MWTP and MWTA values inferred from the DCE, using the
reference dependent (asymmetric) modeling approach applied in this study, we compare the
results with their equivalents obtained using the contingent valuation (CV) method. This is
the first convergent validity study to compare values obtained from direct and explicit MWTP
and MWTA questions with implicit values inferred from DCE.* We find that the monetary
values obtained using the CV and DCE method from this study are remarkably close, when
we use the appropriate functional forms for the pecuniary attribute in the analysis of the DCE

which account for reference-dependence.

Beyond the methodological contribution, we provide robust evidence about GPs’ preferences
for some key job characteristics including type of practice (private practice or salaried),
control over working hours, professional development and autonomy. The paper is structured
as follows. First, we explain the DCE and CV method, and discuss possible sources of bias
associated with each method. Second, we provide details about how this study was
designed, in attempt to minimize all known sources of biases, both for the DCE and CV

method. Third and fourth, we present the results and discuss the main findings.

2. Stated preferences methods to elicit MWTA and MWTP
2.1. The discrete choice experiment (DCE)

In a discrete choice experiment respondents are presented with a series of choices between
two or more alternatives. Each alternative is described alongside some selected attributes for
which the levels vary systematically within a choice set. Under the assumption that
respondents behave according to the axioms of random utility theory, resulting choices

reveal an underlying (latent) utility function, which enables the researcher to estimate

4 . .

It would be preferable to use monetary values obtained from revealed preferences for comparison, but such data
is not available - which usually is why stated preference methods are being applied in the first place. A close
agreement between two stated choice methods (DCE and CV in this study) strengthens the validity of the
methods, while a discrepancy weakens the validity, i.e. show that af least one method is producing erroneous
estimates.



implicitly the marginal rate of substitution (MRS) between any two attributes included in the
experiment (de Bekker-Grob et al., 2012). Given that a pecuniary attribute (income in our
study) is included in the experiment, an implicit willingness to pay value (or willingness to

accept) can be estimated for changes in all the other attributes.

The extent to which monetary values inferred from DCEs correspond to “real” MWTP or
MWTA values has been challenged, as the monetary values obtained from a DCE can be
sensitive to the range of the pecuniary attribute. For instance, Skjoldborg and Gyrd-Hansen
(2003) find that a wider cost range including higher payments is associated with lower
parameter weights associated with the payment variable, and thus lower MWTP. A crucial
psychometric issue is the cognitive capacity of respondents, in terms of how many attributes
with different values they can handle. Inconsistent choices may result when decision makers
are faced with overly complex problems. In particular attribute non-attendance (in the form of
a simplifying heuristics) is a concern. Non-attendance to an attribute results in downward
bias for its coefficient, so the bias in the monetary values depends on the relative degree of

bias in the pecuniary and non-pecuniary attribute (Collins, 2012).

The monetary values implied by DCEs have also been found to be sensitive to issues in the
data analysis. Hole and Kolstad (2012) show that the mean MWTP differ considerably,
depending on whether the monetary attribute is treated as fixed or random in the mixed logit
model, which currently is the most commonly used model to analyze data from DCEs in
health economics. The specification of the utility function, however, has received limited
attention within the DCE literature. As stated by van der Pol et al. (2014) this lack of
investigation is surprising given evidence from the contingent valuation literature suggests

that welfare estimates are sensitive to different specifications of the utility function.
2.2. The contingent valuation (CV) method

In the CV method, respondents’ MWTP for a good or service (or MWTA to forego a good or
service) is elicited by asking direct questions, in terms of an open ended format, a payment
scale format, or using a dichotomous choice format. Monetary values obtained using
contingent valuation questions have been questioned for a number of reasons. There is
increasing evidence of MWTP values being insensitive to theoretically relevant factors (e.g.
size of the good), and sensitive to theoretically irrelevant factors (e.g. the opening bid)
(Beattie et al., 1998, Bobinac et al., 2012, Herriges and Shogren, 1996, Olsen et al., 2012).
Such inconsistent survey results can be explained by the hypothetical nature of contingent
valuations where respondents relate to a ‘constructed market’ with hypothetical goods

(Smith, 2003). However, in the current study of experienced GPs valuing attributes of their



own job, the ‘task familiarity’ (Schlapfer and Fischhoff, 2012) of the stated preference

exercise is strong.

3. Methods
3.1. Study design and sampling procedures

The study was cross-sectional, and used a structured questionnaire to collect data. All GPs
in Norway (N=4305) were invited to participate through a letter sent by post May 2012.
Contact information was obtained from the HELFO database, which is the same source
patients use to select GPs. Respondents were informed about the purpose of the survey and

asked to access a webpage to complete an online questionnaire.

The attributes chosen to be included in the DCE were: type of practice, opportunity to control
working hours, opportunity for professional development, degree of professional autonomy
and income (see Table 1). Only five attributes were selected to minimize the cognitive
burden for the respondents, and thereby reducing the risk of attribute non-attendance bias.
The attributes and levels were carefully chosen based on earlier studies (Scott, 2001), the
ongoing MABEL study (Sivey et al., 2012, Scott et al., 2013) as well as constructive
involvement of two GPs. The selected attributes and attribute levels were pilot tested in a
group of GPs. Finally, the questionnaire was presented to the leaders of the Norwegian GP

association who made no objections regarding any potential bias or irrelevance.

The choice sets are created in the experimental design phase. An efficient design minimizing
the D-error for the multinomial logit model was created using the software Ngene provided by
ChoiceMetrics (ChoiceMetrics, 2012). The design was blocked into four by minimising the
average correlation between the blocking column and the attribute columns. The
respondents were randomly allocated to the four blocks, and provided with five choice sets

each. Figure 1 shows an example of a choice set as presented to the respondents.

Subsequent to the DCE, respondents were asked explicit open-ended questions to make
partial trade-offs between income and each of the non-pecuniary job attributes included in
the experiment. Through random allocation, half of the respondents were asked to state how
much they would need to be compensated in terms of additional annual income (denoted
MWTAcy) for a deterioration in one attribute (e.g. for having limited rather than good

opportunity to control work hours), while respondents in the other half were asked to state



how much they would be willing to sacrifice in terms of annual income (MWTPcy) for an

improvement in one attribute (see Appendix 1).
3.2. Data analyses

Data from the DCE is analysed on the basis of a random utility model, assuming that
respondents consider all the relevant information and always choose the alternative that
yields the highest utility (McFadden, 1974). The utility doctor j derives from choosing

alternative j in choice situation t is specified as:
Uije = Xije Bi + &ijes
i=1,..,n; j=AB,own; t=1,..,5

where Xjtis a vector containing the job attributes including income, B; is a coefficient for

individual GP i and ¢ is an idiosyncratic error term assumed to be extreme-value distributed.

We estimated a mixed logit model, where the coefficients for the non-pecuniary attributes
were allowed to vary over individuals (Bi#B) assuming they are drawn from a normal
distribution, while the parameter for income is treated as fixed (3;=8). By holding the
parameter for income fixed we avoid the problem of calculating MWTP and MWTA from the
ratio of two normal distributions (Train, 2001, Hole and Kolstad, 2012). An alternative
approach would be to specify the distribution for MWTP directly at the estimation stage, an
approach known as estimation in WTP space (Hole and Kolstad, 2012). However, since the
WTP space model uses the pecuniary attribute as a normalising constant, having a non-
linear income attribute and/or different income parameters representing gains and losses is
not desirable (Rose and Masiero, 2010). Thus, as we aim to experiment with alternative
nonlinear functional forms for the monetary attribute (e.g. estimate separate coefficients for
gains and losses in income) it is not appropriate to use the WTP space version of the mixed
logit model. Although it may be questionable to assume that all individuals have the same
income coefficients, Hole and Kolstad (2012) find that this specification (i.e. a mixed logit
model with all the non-pecuniary attribute coefficients as random and the pecuniary attribute
coefficient as fixed) produce means of WTP that are similar to those from the WTP space
model in which the marginal utility of income is allowed to vary over individuals®. Finally,
some literature has suggested using models which allow for scale heterogeneity in DCE
analysis (Fiebig et al., 2010, Flynn et al., 2010). We have run the GMNL model for the

> In the same study they find that the mixed logit model with all coefficients (pecuniary and non-
pecuniary) as random produce much higher (and seemingly) unrealistic means of WTP, which is in
line with findings in other studies (Scarpa et al., 2008, Sonnier et al., 2007, Train and Weeks, 2005).



simpler of our specifications and find very similar results to those we present using the mixed

logit model.

We use effects coding rather than dummy coding for the non-pecuniary attributes to clearly
examine the effect of status quo bias (Bech and Gyrd-Hansen, 2005). For the income
attribute we observe four points on the utility function: 1) NOK 100 000 /ess than current
income; 2) current income; 3) NOK 150 000 more than current income, and; 4) NOK 300 000
more than current income (€1 = NOK 8). Whereas in the standard linear model, the marginal
utility of income is constant, for some of the nonlinear models the effect of a change in
income will depend on the absolute level of income. Where tcome, is GP i’s actual income®

and incomechange;j; is the change in income, we create the income; for GP i, alternative j at

choice occasion t as tncome, + incomechange; ;;. Using this data we run models and
estimate MWTPpce and MW TApce for the four non-pecuniary attributes. Seven models with
alternative specifications of the income attribute are estimated. Table 3 provides an overview

of the models with their respective mathematical formulae.
1) Linear income (the standard approach):

Ouir first specification is a benchmark for all the others and represents the standard approach

in the literature. Income enters linearly into the utility function and implies a constant MW TP.
2) Log income:

The second specification adopts the simplest form of nonlinearity in preferences for income
using the log function. This model has the advantage of parsimony, with only one coefficient
to be estimated for the income variable. However, the log model imposes the specific

assumption that the marginal utility of income is falling as income rises, dU/d(income) =

by = and therefore the MWTP for the attribute Z increases as income rises.

incom
3) Polynomial income (second degree):

The polynomial functional form, unlike the log model, allows utility to be non-monotonic in
income. With the second-degree polynomial the function can have only one ‘turning point’
where the sign of the effect of income on utility changes. It is possible to extend the

polynomial model to include higher-order terms, allowing for more than one turning point.

However, we do not find support for this in our data.

4) Piecewise linear income

® Actual income is defined as the midpoint of the income range indicated by the responding GP in the survey.



The piecewise linear function is a direct extension of the linear utility function, allowing to
estimate separate coefficients for gains and losses as we might expect for reference
dependent preferences as in Kahneman and Tversky (1979). Testing for the difference
between the estimate of the coefficient for income losses, 311, and the estimate of the
coefficient for income gains, B+, will allow us to establish if income preferences are

reference-dependent, conditional on the linear functional form assumption.
5) Piecewise log income

The piecewise linear model described above could estimate different coefficients for losses
and gains simply as a result of the true utility function being nonlinear, but not reference-
dependent. Therefore we can also estimate a nonlinear functional form, the log function, and
allow for reference-dependent preferences by creating a spline for log income in the same
way as for linear income. This model will help us distinguish between nonlinearities in the

functional form and reference dependence itself.

Testing for the difference between the estimate of the coefficient for income losses, 344, and
the estimate of the coefficient for income gains, B+,, will allow us to establish if income
preferences are reference-dependent, conditional on the log functional form assumption for

income.
6) Piecewise polynomial income

In a similar way, we can also estimate the alternative nonlinear functional form, the
polynomial income model, whilst allowing for reference-dependence. This model will help
establish if there is reference-dependence in addition to nonlinearities that can be captured

by a squared income term.

Again, a test of the difference between the estimates of 341 and B1, will test if income
preferences are reference-dependent, conditional on the second degree polynomial
specification. Note that we only include reference-dependence in the first (linear) term of the
polynomial. With only four levels of income (and hence three ‘changes’ in income) we can

identify a maximum of three income parameters, in this case B4, B12 and Bo;.
7) Effects coding:

This model is the opposite of the linear and log models in that it estimates the most flexible
possible form for income preferences (given our DCE) and requires the estimation of the
highest number of parameters. This model estimates a different utility level and monetary

value for each level of income. As each effects coded income variable is scaled to represent
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a particular change in income, we need to multiply by that level of income to obtain the
MWTA and MWTP in money terms.

The effects coded model can be used to assess the validity of the assumptions in the other
models. For example from the estimates of the effects-coded model it will be possible to
assess, and test formally, whether the linear model or log models are a good approximation
of the preference structure. We will be able to use the estimates to test if marginal utility is
constant, MWTP" = MWTA' = MWTA" as implied by the linear model, and also if marginal
utility is decreasing in income MWTP'' < MWTA'™ < MWTA™, as implied by the log model.

To ensure comparable figures, we include only respondents who provide valid answers to all
the CV and DCE questions in the analysis. Respondents with missing value or ambiguous
answer for any question, zero values for all open ended CV questions, and a MWTPcy or

MWTAcy higher than current income were excluded from the analysis.

4. Results
4.1 Sampling characteristics

A total of 1275 (30%) GPs answered the survey, out of which 934 were considered eligible in
according to the inclusion criteria.” The respondents are largely representative of Norwegian
GPs according to age, gender, number of listed patients and geographical distribution, while
specialists in general medicine are overrepresented in our sample (see Table 2). The mean
income, constructed from the mid-points of the selected income range for each GP, is
approximately NOK 1 050 000 (SD= NOK 298 000).

4.2 Comparing models

Table 4 presents results from the mixed logit model with different specifications of the income
variable in the utility function. Reviewing the summary statistics, we find that the model with
effects coding for income (without parametric assumptions) fits the data best according to the

Bayesian Information Criterion (BIC®). The model with linear income (which is standard in the

710 respondents were excluded since they no longer work as a GP, 156 respondents due to missing values on
CV questions (the DCE questions were obligatory), 99 respondents due ambiguous answers and refusals such as
“find it difficult to answer™ and "not willing to answer’, 42 respondents due to zero values on all CV questions, 8
respondents due to missing information about current income and 26 respondents since they provide MWTP or
MWTA above current income in the CV questions - a few of those report very high MWTA (up to 12 digits) which
substantially inflate the mean estimates.

® The BIC is calculated as follows: BIC = —2InL + kin(n), where InL is the log-liklihood, k is the number of
parameters, and n is the number of observations of the estimated model.
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prior literature) is clearly outperformed by the model with effects coding in according to BIC,
suggesting that we should look for alternative utility specifications. The model with
polynomial income fits the data slightly better compared to the model with linear income,
while the model with log income fits the data worse. All the models with piecewise
(asymmetric) specifications of income fit the data substantially better than the models with

symmetric specifications, of which the piecewise linear income specification performs best.
4.3 Nonlinearity and reference dependence

Turning to the coefficients for income we find that losses loom larger than gains. All three
models with piecewise income specifications as well as the effects coded specification
predict much larger changes in utility associated with reductions in income than the
equivalent increases in income.® This asymmetry is illustrated in Figure 2, where the plot for
effects coded income show that the reduction in utility of moving from current income to NOK
100 000 less is approximately of equal size to the increase in utility generated by a shift from
current income to NOK 300 000 more, i.e. a three-fold difference. For the piecewise
specifications of income, the asymmetry is illustrated clearly by the kink at the point of
current income. It can be seen that the symmetric linear specification of income
overestimates the positive utility effects of increases in income and underestimates the

negative utility effects of decreases in income.

The coefficients for effects coded income indicate that the marginal utility of gains in income
decreases substantially for higher levels, i.e. a change from current income to NOK 300 000
more is valued only 1.3 times higher than a change from current income to NOK 150 000
more, despite the two-fold difference in money value (see Figure 2). This is captured (to
some extent) in the polynomial utility specifications, by the negative and statistically

significant coefficient for income squared.
4.4. Comparing MWTP and MWTA

Table 5 presents mean monetary values obtained using different utility specifications of
income, in addition to the MW TPcy, and MWTAcy obtained using the CV method. We find that
loss aversion in the income attribute give rise to a substantial degree of MW TPpce—

MWTApce asymmetry, evident for all utility specifications of income, i.e. MWTPpce <

® The difference between the estimate of the coefficient for income losses, B11, and the estimate of the coefficient
for income gains, B12 is statistically significant in all the models with piecewise specifications.

Piecewise linear: B11=23.3; 95%CI=19.7 - 26.8, 12-5.9; 95%CI=5.0 - 6.8

Piecewise log: B11-18.1; 95%CI=15.1 - 21.1 B12- 6.5; 95%CI=5.5-7.4

Piecewise polynomial: B11=24.9; 95%CI=21.0 - 28.8 12-8.2; 95%CI=5.9 - 10.5
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MWTApce. The MWTARce/MWTPpce ratio equals 3.9, estimated on the basis of the model

with piecewise linear income (which provide the best fit for our data).™

The results on MW TPpce — MWTApRce asymmetry are echoed by results from the CV method.
On the basis of the model with linear piecewise specification for income, we find that the
MWTPpce/ MW TPy ratio is 0.9, 1.1 and 0.8 for "hours’, "prof development™ and “autonomy’
respectively, while the corresponding MW TApce/MWTAGy ratio is 1.4, 1.3 and 1.1.

5. Discussion

This paper has examined nonlinearity and reference-dependence in GPs income
preferences in the context of a DCE. We find that the symmetric linear specification of
income, standard in previous applied studies, overestimates the positive utility effects of
increases in income and underestimates the negative utility effects of decreases in income.
This finding of reference-dependence is not because of, but is in addition to, nonlinearities in
the income effect (i.e. a diminishing marginal utility of income). The presence of loss aversion
in the income attribute gives rise to a substantial degree of MWTP-MWTA asymmetry. These
results are echoed by results from some recent studies in the area of environment and
transport (Hess et al., 2008, Masiero and Hensher, 2010, Lanz et al., 2010). Furthermore,
our findings conform with results from previous (non-experimental) studies, which suggest
that the reference- or target-income hypothesis is applicable to physicians, without
quantifying the extent to which loss aversion in income is a source to observed MWTA-
MWTP asymmetry (Rizzo and Zeckhauser, 2003, Rizzo and Blumenthal, 1996).

This study has significant policy implications as doctors’ income preferences determine the
effects of financial incentives present in many areas of health policy. In particular, the study
suggests that it may be more effective to design financial incentives as penalties, so that
GPs need to respond to avoid /osses in income, rather than using bonuses implemented on
top of their current income. Using penalties would probably be more controversial — and
certainly less acceptable among GPs than using rewards, which potentially may have
negative effects, e.g. cause opportunistic behavior (Eijkenaar, 2013). This is claimed to be
the reason why pay for performance programs typically only provide positive incentives
(Eijkenaar, 2013). Nevertheless, the findings from this study could explain the relatively small
impacts of large financial incentive schemes such as the Quality and Outcomes Framework
in the UK (Campbell et al., 2009).

1% Since MWTAbce — MW TPoce asymmetry in our estimates only hinges upon loss aversion in the income
attribute, the degree of asymmetry is equal for all the attributes.
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In terms of the DCE literature, we encourage choice modellers to investigate nonlinearity in
preferences over DCE attributes, as failure to do so potentially can bias estimates
substantially and mask policy relevant information. This is particularly evident for all
experiments that include attribute levels which can be perceived as ‘references states’,
together with positive and negative levels. Note that certain levels potentially can be
perceived as ‘references states’ even though they are not explicitly anchored to
respondents’ current level (as in the present study), e.g. in experiments using absolute levels
of income around the average starting salary, which is common in job choice experiments

including students.

The MWTP and MWTA inferred from the DCE seem plausible in absolute and relative
values, and are further supported by the close agreement with monetary values obtained
from the CV questions. This is the first convergent validity study to compare implicit values
(for each attribute) inferred from DCE with values obtained from direct and explicit MWTP
and MWTA questions. We find that the MWTA and MWTP obtained using the CV and DCE
method from this study correspond closely, although MWTApce is consistently higher than
MWTAcy, with a ratio in the range from 1.1 — 1.4. The same pattern (i.e. that monetary values
derived from the DCE tend to be higher than those from the contingent valuation method) is
found in two other studies that compare MWTP derived from the open-ended contingent
valuation method and the DCE method (Bijlenga et al., 2011, van der Pol et al., 2008). In a
study of lay-persons’ MWTP in obstetrics, Bijlenga et al. (2011) find that the implied MW TP
derived with DCE was between 2.3 and 10.2 times higher than with CV. In a study of
pregnant women's MWTP for prenatal care, van der Pol et al. (2008) find that MWTP values
produced by the DCE were about twice as high as the mean estimates produced by the open
ended question. More surprisingly, we find that MWTPpce is lower than MW TPy for "hours’
and "autonomy’. A possible explanation is that we ask about MWTP and MWTA for each
attribute, as opposed to previous convergent validity studies, all of which ask about MWTP
for a total package. Nevertheless, the magnitude of the discrepancy is substantially smaller

in our study as compared to previous convergent validity studies.

A possible explanation for the relatively close agreement between the CV and DCE method
is that the respondents (doctors) in this study have more well informed preferences for the
attributes in question (i.e. job attributes which they know through years of experience), as
compared to lay-persons and patients in previous studies. Evidence from a recent DCE of
Norwegian doctors (GPs and hospital consultants) that examines prescribing behaviour,
suggest that the attribute non-attendance prevalence is low (Hole et al., 2013). Furthermore,

the doctors in our study may well find it easier to answer the direct CV questions than the lay

13



persons and patients in previous convergent validity studies, since trade-offs between work
and income essentially is the basis of the labour market. For lay persons and patients it may

be more difficult to assign monetary values for non-marketed goods such as health services.

The policy context of the current study is one where the mean income of GPs appears to be
at least as high as the mean income of hospital doctors. In many other countries GPs earn
substantially less than specialist hospital doctors (Bodenheimer et al., 2007, Cheng et al.,
2012). GPs who earn less than specialists may find the difference in wages as unfair and
therefore consider the wage level of specialists as their reference point instead of their
current income, so that gains in income up to the wage level for specialists is perceived as
reductions in losses rather than gain (Bateman et al., 2005). It remains to test if increases in
income have a larger impact on utility and job choices in countries where GPs earn
substantially less than specialists. The theory of reference dependent preferences is silent
about how reference states are being determined, although a natural interpretation is that an

individual’s reference state is the bundle of goods she currently owns (Bateman et al., 2005).

Aiming at informing policy, this study was designed in line with previous job choice
experiments, using similar attributes and levels. The advantage is that it allows us to
examine the effect of not taking nonlinearity into account in standard applied studies, i.e. in
studies using an easily manageable number of levels that are assumed to be realistic for the
respondents and relevant for policy purposes. For the purpose of investigating loss aversion
as social phenomenon it would be an advantage to include more levels for the income
attribute, in particular use more than one level in the loss domain to examine whether
marginal utility decreases at a different rate for losses and gains. For the model with a
polynomial piecewise specification of income we simply assume that marginal utility

decreases at a similar rate. This should be examined in future studies.

An additional argument for using reference pivoted designs is that it may ease the cognitive
burden for respondents, since individuals typically evaluate possible alternatives (e.g. jobs)
on the basis of their current situation. Thus, although reference dependence and loss
aversion to a large extent have been ignored in the area of health economics, as opposed to
other areas of research, there may be good reasons for using reference pivoted designs in

future studies, in various study contexts.
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Table 1 Attributes and levels

Attributes Coding | Levels Expected
sign

Type of practice Effects e Fixed salary (reference level)

e Private practice ?
Opportunity to control Effects e Limited (reference level)
working hours e Verygood +
Opportunity for Effects e Limited (reference level)
professional development e Verygood +
Degree of professional Effects e Limited (reference level)
autonomy e High degree +
Income Various e NOK 100 000 /ess than current income -

e Currentincome

e NOK 150 000 more than current income +

e NOK 300 000 more than current income +

Table 2 Characteristics

Variable Respondents All Norwegian GPs
Age (N=896) 47 497
Females (N=934) 37 % 35 %’
Number of patients listed (N=918) 1139 1182°
Municipality (N=934)

<5000 16% 14 %'
5000-49999 53% 52 %"
50000 + 31% 34 %"
Specialty attainment (N=934) 70% 55 %’
Categorical income (N=934)

< NOK 700 000 10% -
NOK 700 000 — 849 000 17% -
NOK 850 000 — 999 000 20% -
NOK 1 000 000 -1 149 000 17% -
NOK 1 150 000 — 1 299 000 18% -
NOK 1 300 000 — 1 500 000 10% -

> NOK 1 500 000 8% -

Mean income (SD)?

1 051 000 (298 000)

1) Statistics Norway (www.ssb.no accessed 24th of March 2011)

2) http://www.helsedirektoratet.no/refusjonsordninger/tall analyse/fastlege/flere fastleger i 2009 781144

3) http://www.legeforeningen.no/id/18 14.04.2011

Note: Right column is copied from (Halvorsen et al., 2012)

- Officially data on GPs income is not available ® Mean income is constructed from the mid-points of the selected income

range for each GP
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Figure 1

Practice A Practice B
Type of practice Fixed salary Private practice
Opportunity to control own working hours Very good Limited

tunity f fessional
Opportunity for own professiona Limited Very good
development
Degree of professional autonomy Limited High degree
. 150.000 more than 300.000 more than
Level of income . .
your present income your present income

Which practice do you find most attractive of A and B?

O Practice A o Practice B

If you could choose, which practice would you prefer of A, B and your current practice?
O Practice A o Practice B o0 Your current practice

Figure 2 Changes in utility as a function of changes in income relative to reference category (i.e. current

income)

a) Effects coding, linear and linear piecewise income
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Appendix 1

Part 3: Your valuation of each individual characteristic WTA format

In this section we want to know how much you value each individual characteristic.

How much more income would be needed to make practice B as attractive as practice A? Please
enter necessary increase in income in the box bellow each table

Opportunity to control own working

hours

Income

Opportunity for own professional

development

Income

Degree of professional autonomy

Income

Practice A
Excellent

Current
Income

Practice A
Excellent

Current
Income

Practice A
High degree

Current
Income

Part 3: Your valuation of each individual characteristic WTP format

In this section we want to know how much you value each characteristics individually.

Practice B

Limited

Practice B

Limited

Practice B
Limited

?

How much of a reduction in income would you be willing to accept in practice B to make it as
attractive as practice A? Please enter the reduction in income you are willing to accept in the box bellow

each table.

Opportunity to control own working

hours

Income

Opportunity for own professional development

Income

Degree of professional autonomy

Income

Practice A
Limited

Current
Income

Practice A
Limited
Current
Income

Practice A
Limited
Current
Income

Practice B

Excellent

Practice B
Excellent

?

Practice B
Excellent

?
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