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Abstract

Ensuring equitable access to swimming lessons is becoming increasingly crucial. With sharp income inequality,
one in five parents cannot afford swimming lessons for their children (Winter, 2021). Using Bowles’ preference
endogeneity framework (Bowles, 1998), the paper's authors explore whether Pay What You Can (PWYC) can
improve access to swimming lessons by "crowding in" prosocial payment behaviour. The authors leverage
original survey data and propensity score matching techniques to show that: (1) nobody has entirely self-regarding
preferences. All respondents paid a positive price under PWYC. (2) The more self-regarding an individual is, the
less they pay under PWYC. On net, other-regarding individuals did not compensate for this. (3) Income and
reference prices remain crucial for price determination. The results cast doubt on the effectiveness of PWYC as a
policy to improve access to swimming lessons.
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1. Theoretical Framework and Empirical Strategy

Samuel Bowles provides a comprehensive framework to explore the impact of market framing on pro-social actions (Bowles,
1998). In Figure 1, Bowles hypothesises that incentives affect behaviour in two ways.

Figure 1. Preference Endogeneity Framework (Bowles, 2024)
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First, through a direct, self-regarding, own-related effect, which always increases with the incentive. Second, a social
preference effect, which may be crowded out when an incentive is imposed. The total effect is the sum of the two effects
(Bowles, 2024). The nature of the crowding effect may be categorical; the incentive changes the non-economic motivations
behind the pro-social action, or marginal; the incentive level may change the magnitude of the crowding-out effect. The cause
is that preferences are fundamentally endogenous and are influenced by the economic exchange mechanisms surrounding
them (Bowles, 1998). For example, without altering intrinsic selfishness, market exchanges tend to induce more self-regarding
behaviour by affecting preferences, with a greater number of buyers and sellers participating in the market amplifying this
effect (Andre and Platteau, 1998).

An informal model of the agent's utility function is presented to develop a coherent empirical strategy for analysing the effects
of preference endogeneity in a PWYC setting. Consumers maximise a Cobb-Douglas utility function given by:

maxt (L X L) = (L LYy X subject toPy L, + X, = M,
]

(1]

Individuals choose between swimming lessons (L) and all other goods (X). The price of all other goods is the numéraire, and
the consumer determines PL in a PWYC context. Consumer preferences include a term representing a degree of utility from
others having lessons, represented by L—i and weighted by yi. If consumers are strictly self-regarding, then yi = 0, and it is
optimal for a consumer to pay a zero price in the PWYC context. However, it is hypothesised that yi is likely driven by an
intrinsic concern for others access to swimming lessons. These pro-social preferences are crowded in when a PWYC pricing
policy is implemented. As such, if we assume there are two individuals and by symmetry Li = L—i, then the utility function
simplifies to:

maxUy(Ly, X;) = LT - X[ subject toPy Ly + Xi = My (2)

(1ol ]
Solving for the marginal rate of substitution gives:

aUfIL  (1+y)-a X
aujax . g L (3]
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If y is greater than zero, then there is evidence to suggest that individuals are happier to trade off spending on other (private)
goods for a larger contribution towards swimming lessons, confirming preference endogeneity affected by PWYC. To test
this model empirically,

Specification 1 is suggested:

Price; = Bo + By Altruisidf + Bz Responsibilitf + Bz Benefitsf + By Costs]
+ s fncome + B, Genden, + B RefPrice;
+PWYE, - (yy Aliruise + yo Responsibilityt + y; Benefitsf + v, Costsl + v5) + (1)

Mean score on a five-item altruism scale (1 = Never, 5 = Very Often), based on the Self-Reported

Altruism Altruism Questionnaire.
T
Agreement with the statement: “I would feel a sense of responsibility for supporting the provision of
o swimming lessons at this swim school.”
Responsibility
Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).
I
Agreement with the statement: “The price I pay for swimming lessons at this swim school feels fair ”
Fair
Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).
T
Agreement with the statement: “I would think about the costs involved in running this swim school
Cost when paying for lessons.
Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).
I
Agreement with the statement: “I would consider the benefits my child(ren) and I receive when
paying for lessons.”
Benefits

Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).

Table 1: Qualitative Variable Interpretations

All variable definitions and distributions are shown in Appendix A.1. However, of key interest are the qualitative variables
Altruism, Responsibility, Benefits and Costs. These are defined in Table 1, and it is proposed that these form key components
of . Several testable hypotheses are proposed:

1. First, ys is statistically greater than zero. (H1: y5s > 0)
Hypothesis 2 (H2) is split into four sub-hypotheses based on interaction terms with the preference variables. Under the PWYC
framework:

2. Those who scored higher on the altruism questionnaire pay more (H2.1: yi> 0).

3. Those who feel more responsible for helping to provide swimming lessons pay more (H2.2: y2> 0).

4. Those more concerned about their own private benefits pay less (H2.3: y3<0).

5. Those more concerned about the costs of running lessons pay more (H2.4: y4> 0).
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2. Results and Discussion

_cons 8.461 (2.364) ***
altruism -4.280 (1.580) **
income 4.524 (1.820) **
gender -0.201 (1.578)

costs -0.614 (1.293)

responsibility -0.909 (0.730)
benefits 5.950 (1.736) ***
ref price 0.219 (0.079) **

pwyc 0.388 (1.522)

pwyc * altruism

pwyc * responsibility

1.108 (1.602)

2.226 (1.518)

pwyc * benefits

pwyc * costs

-9.070 (2.888) ***

0.781 (1.391)

R-squared 0.2198

Root MSE 0.8216
Observations 26

F-test F(,21)

2.69 (p = 0.0296)

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10

Table 2: Matched Regression Output

Fixed-Price Frame (£) PWYC Frame (£) Difference (£)

Altruism 4280 (-1.58)** 1.108 (1.602) 539 **

Mean score on a five-item altruism scale (1 = Never, 5 = Very Often), based on the Self-Reported Altruism Questionnaire.

Responsibility -0.909 (0.730) 2.226 (1.518) 3.14
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Agreement with the statement: “I would feel a sense of responsibility for supporting the provision of swimming lessons at
this swim school.”
Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).

Benefits 5.950 (1.736)*** -9.070 (2.888)*** -15.02 e

Agreement with the statement: “I would consider the benefits my child(ren) and I receive when paying for lessons.”
Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).

Costs -0.614 (1.293) 0.781 (1.391) 1.40

Agreement with the statement: “I would think about the costs involved in running this swim school when paying for
lessons.”
Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10
Table 2: Qualitative Variable Comparison

The survey, sample and methodology are discussed in Appendix A.2 - A.4. The within-sample means and standard errors of
the variables collected are shown in Appendix A.5. Stata commands are available on request. The results of Specification 4,
run on hypothetical-bias adjusted prices using a matching protocol to control for observables, are shown in Table 2. Statistical
evidence suggests that payments are non-zero under the PWYC framing for individuals with average altruism, responsibility,
benefits and cost scores, supporting H1 at all significance levels. Nobody has strictly self-regarding preferences. Reference
price and income are the two strongest predictors of price paid. On average, participants earning over £100,000 annually pre-
tax paid £4.52 more (SE = £1.82). Moreover, the reference price had a significant anchoring effect, with each £1 increase
corresponding to a £0.22 rise in payment (SE = £0.08). This would suggest that individuals are strongly driven by economic
rationality: their income and the price they last paid for swimming lessons.

However, the most statistically significant observation was the relationship between private benefits considered and the price
paid. Under the PWYC frame, those more self-interested reduced payments by £9.07 (SE = £2.89), giving statistical evidence
supporting H.3. This supports the idea that more self-regarding individuals seem to take advantage of the PWYC price frame.
By contrast, although the evidence is not statistically significant, there is directional support that those who are more other-
regarding, scoring higher on Altruism, Responsibility and Costs, increase payments under the PWYC price frame, outlined
in Table 2.

This offers support to H2.1, H2.2 and H2.4, albeit not all to a statistically significant level. Thus, some weak evidence suggests
that the PWYC frame crowds in pro-social behaviour, providing light support for Bowles’ (1998) preference endogeneity.

3. Limitations

The most significant limitation is the construction of the pooled sample. The three surveys were collected under different
conditions, times, and locations. Although matching was employed to control for any observable differences, there are
doubtless unobserved differences that might bias estimates. Moreover, although every attempt was made to control for the
hypothetical bias present in 90.8% of the bias post survey, a survey approach that utilises BDM (Becker et al., 1964) or ICBC
(Ding, 2007) for willingness to pay would have been more effective at establishing directly comparable prices. The Orbit
Model (Davies and Loomis, 2010) is the next best alternative, followed by a Matching Protocol. The Protocol itself creates
problems, leaving only 26 observations for the principal regression of interest, Specification 1. The significantly reduced
sample size may contribute to the lack of statistical significance on many key variables and interaction terms. Hence, at best,
this paper can conclude with directional evidence of crowding-in of pro-social behaviour.
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4. Conclusion

This paper establishes three findings. Finding one is that nobody has completely self-regarding preferences. All preferences
are guided by a non-zero component y. Prices paid under the PWYC and fixed-price frames were not statistically different. No
respondents indicated they would pay zero for lessons under a PWYC pricing policy. These findings are in line with the
literature (Kim et al., 2009). The exact y of respondents in these samples is heterogeneous and, unfortunately, unrecoverable
from the given dataset.

Finding two is that more self-regarding individuals take advantage of PWYC. Those more considerate of the private benefits
they and their children received stated a significantly lower willingness to pay for a 30-minute swimming lesson.

Finding three is that income and reference prices are still key in determining WTP. Respondents with an income greater than
£100,000 before tax paid significantly more for swimming lessons in the non-hypothetical and hypothetical samples. Those
with higher reference prices also spent more. These hard, economic baselines matter in pricing decisions.

PWYC is not a panacea for increasing accessibility to swimming lessons. Findings that payments do not reduce to zero ring
hollow as evidence of a practical or sustainable policy. Without statistical significance, building a robust economic behaviour
model or identifying a threshold proportion of individuals whose preferences would make PWYC a sustainable pricing policy
remains challenging. An improved survey strategy may be the key to reducing noise and increasing the statistical power
needed to detect pro-social crowding-in effects more reliably. Further research should expand the sample and investigate how
exchange framing may amplify or suppress underlying preferences. It could turn the tide on declining access to swimming.
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Appendix

A.l. Variable Definitions

The definitions of all variables collected are shown below in Tables 3 and 4.

1 0
Children Respondent has children Respondent doesn’t have children
I Respondent’s pre-tax annual income is greater than Respondent’s pre-tax annual income is
fieome £100,000 lower than £100,000
Gender Female Male
[
Parent Swimmer Parents swims Parent does not swim
[
Child_Swimmer Child swim Child does not swim
Hyp Price paid is hypothetical Price was actually paid
PWYC Respondent faced the PWYC frame Respondent faced the fixed-price frame
Sample “Fixed” “PWYC” “Public”, sample identifiers
Table 3: Discrete Variable Interpretations
Price Price paid, hypothetical or actual, for a 30-minute children’s swimming lessons where the child swim
as part of a group of four
I
Child Age Age of eldest child of respondent
I
RefPrice Price previously paid by the respondent for children’s swimming lessons

Table 4: Continuous Variable Interpretations
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Mean score on a five-item altruism scale (1 = Never, 5 = Very Often), based on the Self-Reported

Altruism Altruism Questionnaire.
[
Agreement with the statement: “I would feel a sense of responsibility for supporting the provision of
o swimming lessons at this swim school.”
Responsibility
Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).
Agreement with the statement: “The price I pay for swimming lessons at this swim school feels fair
Fair
Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).
I
Agreement with the statement: “I would think about the costs involved in running this swim school
Cost when paying for lessons.
Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).
Agreement with the statement: “I would consider the benefits my child(ren) and I receive when
paying for lessons.”
Benefits

Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).

Table 3: Discrete Variable Interpretations

Responsibility, Fairness, Cost (as a positive component of y) and Benefits (as a negative component of y) are just a few of the
variables that could comprise y in the theoretical framework. They serve as reasonable indicative proxies that can loosely
suggest other or self-regarding preferences.

Each survey collects responses on willingness to pay, underlying preferences and several controls. The key difference is the
location where the surveys were taken. Survey 1 was carried out at the PWYC swim school and distributed by email. Survey
2 was conducted at the fixed-price swim school, distributed by a poster with a QR code, see Figure 9, printed out and handed
out during lessons. Survey 3 was distributed (i) via a mailing list of university students who were encouraged to fill it out and
forward the survey to other adults with children, (ii) through parent group chats, and (iii) collected in person outside a primary
school. The purpose of collecting three surveys is to build a sample size from which statistically significant results can be
drawn. The survey questions are shown in Appendix A.7.

A.2. Sampling Strategy

Three surveys were conducted using Qualtrics. Each survey collects responses on willingness to pay, underlying preferences
and several controls. The key difference is the location where the surveys were taken. Survey 1 was carried out at the PWYC
swim school and distributed by email. Survey 2 was conducted at the fixed-price swim school, distributed by a poster with a
QR code, Figure 2, printed out and handed out during lessons. Survey 3 was distributed (i) via a mailing list of university
students who were encouraged to fill it out and forward the survey to other adults with children, (ii) through parent group
chats, and (iii) collected in person outside a primary school. The purpose of collecting three surveys is to build a sample size
from which statistically significant results can be drawn.
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Figure 2. Survev Poster

Lev is a final-year economics student at UCL

V .: and is running a survey about swimming
\ lessons for his final-year dissertation. Do you

have five minutes to complete it?

If so, please scan this QR code
using your phone’s camera:

-Im:‘

By completing the survey you are
helping Lev study why parents
teach their children to swim, how
much they pay and what we can do
to bring the sport to more children.

Thank you!

A pooled dataset combines actual PWYC payments (Sample 1) with hypothetical responses from half of the general public
sample (Sample 3). The other half of that general public sample (Sample 3) is combined with the responses from the fixed-
price swim school (Sample 2). Thus, the resulting sample (N = 141) contains two subgroups, PWYC and fixed price, allowing
us to test the three hypotheses outlined earlier. This is summarised in Table 5.

Sample 1 Sample 2 Sample 3

Fixed-price swim

PWYC swim school
school

General public

30-minute group of  30-minute group of = 30-minute group of

Service four child swimming four child swimming four child swimming
lesson lesson lesson
Randomisation
Framing PWYC framing Fixed-price framing between PWYC &

fixed-price framing

Hypothetical Bias X v v

Table 5: Sample Structure
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A.3. Controlling for Hypothetical Bias Using an Orbit Model

A significant source of bias would be the hypothetical nature of WTP responses in Surveys 2 and 3. A simplified Orbit Model
(Davies and Loomis, 2010) is proposed to generate hypothetical-bias-adjusted prices in line with the literature. Given that the
data contains no zero values, the Tobit segment of the model is unnecessary. Instead, a single safety value is defined as the
median price paid in the PWYC sample. Although this choice may appear arbitrary, it reflects a conservative threshold
grounded in observed behaviour. Observations in the hypothetical samples that fall below or equal to this threshold are left
unadjusted. Values above this threshold are treated as potentially overstated. The overstatements are categorised into three
categories: £15.01 - £22.50 (a mild overstatement), £22.51 - £30.00 (a medium overstatement), and greater than £30 (an
exaggeration), shown in Specification 5.

1 JE15 < price; < £22.50
price_ cat; = {2 JE22.50 < price; = £30
3 ifprice; > £30 (5]
For respondents who answered with hypothetical WTP and stated a price greater than £15, the probability of belonging in
each category of overstatement is calculated using an ordinal probit Specification 6. Then the adjusted price is calculated by

weighting the lower bound of each interval by the probability of an individual falling in that category, shown in Specification
7.

price_cat] = By + By altruism; + B, income; + fi; children,
+fisgenden + s parent swimmern; + g|hyp = 1, price; > 15 (6]

AdjustedPrice; = 15.01P; + 22.51P;; + 30.01P;z |y = 1, price; > 15 (7)

The lower bound is chosen again to produce a conservative hypothetical-bias-adjusted price. Figure 3 below shows prices

before and after adjustment.

Figure 3. Smoothed Distributions of Price Before and After Adiustment

.06
.04
2
7
C
[}
o
.02
—— Raw Prices
0- — Hypothetical-Bias-Adjusted Prices
l r . — —— PWYC Subsample
0 20 40 60

Price (£)
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A.4. Matching Protocol

PWYC is likely a function of several observable variables that must be controlled to ensure comparability between the PWYC
and fixed-price groups when estimating price framing effects. Due to our small sample size, Specification 8 is used to
circumvent the curse of dimensionality (Rosenbaum and Rubin, 1983).

_ 1
1 4eEd (8]

This form predicts assignment to the PWYC group, where Zi includes covariates such as children, income, gender,
parent_swimmer, and altruism. Once the propensity scores are estimated, individuals are matched across the PWYC and
fixed-price groups using a 0.01 calliper, and unmatched individuals are dropped. Such a calliper is again more conservative
than the literature calls for (Rosenbaum & Rubin, 1985). However, it has been chosen to ensure a higher match quality, given
the distinct nature of the merged samples. This approach helps to minimise bias by ensuring that comparisons are made only
between individuals with comparable observed characteristics.

FriPWYL = 1)

A.5. Mean and Standard Errors of all Variables Collected

Sample 1

PWYC swim school

Sample 2

Fixed-price swim school

Sample 3

General public

30-minute group of four

30-minute group of four

30-minute group of four

Service child swimming lesson child swimming lesson child swimming lesson
Randomisation between
Framing PWYC framing Fixed-price framing PWYC & fixed-price
framing
children *** 1 (0) 0.54 (0.06) 1 (0)
child_age *** 6.83 (0.46) 9.00 (1.43) 11.07 (0.63)
income 0.46 (0.14) 0.47 (0.06) 0.48 (0.07)
gender 0.62 (0.14) 0.54 (0.06) 0.50 (0.07)
ref price *** 19.97 (1.96) 12.36 (0.25)
parent_swimmer * 0.38 (0.14) 0.19 (0.05) 0.36 (0.06)
responsibility 3.92(0.21) 3.69 (0.12) 3.83 (0.14)
fair 4.31(0.17) 3.78 (0.12)
costs ** 3.69 (0.24) 3.77 (0.12) 3.24 (0.13)
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Sample 1 Sample 2 Sample 3

benefits 4.31(0.21) 4.47 (0.09) 4.26 (0.12)
child_swimmer *** 1 (0) 0.87 (0.06) 1(0)

altruism ** 3.12 (0.17) 2.90 (0.10) 2.81 (0.08)
sample *** pwyc fixed public

price *** 13.65 (1.60) 20.49 (1.33) 14.73 (0.82)
hyp % 0 (0) 1(0) 1.(0)
pwyc *** 1(0) 0.56 (0.06) 0(0)

Note: Standard errors in parentheses. *** p<(0.01, ** p<0.05, * p<0.10 for statistical difference across samples.

Table 14: Mean and Standard Errors of all Variables Collected

A.6. Distribution of Qualitative Variables in Pooled Sample
Figure 4, to follow, displays kernel-smoothed density curves of the same variables, with a bandwidth of 1.5 applied to reduce

noise.

N Mean Median Mode Stan.d ard
Deviation
Altruism 141 2.881 2.8 2.6 0.72

Mean score on a five-item altruism scale (1 = Never, 5 = Very Often), based on the Self-Reported Altruism Questionnaire.

Responsibility 141 3.766 4.0 4.0 1.012

Agreement with the statement: “I would feel a sense of responsibility for supporting the provision of swimming lessons at
this swim school.”
Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).

Benefits 141 4.369 5.0 5.0 0.805

Agreement with the statement: “I would consider the benefits my child(ren) and I receive when paying for lessons.”
Rated on a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree)

Costs 141 3.546 4.0 4.0 1.023

Table 15: Distribution of Qualitative Variables
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A.7 Survey Questions

Survey responses were collected using Qualtrics. There are 17 further pages of Survey Questions.
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