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Abstract
This paper investigates whether exposure to explanatory diagrams can affect a major financial decision. In
a controlled experiment, participants were given Pension Benefit Statements with or without one or two
diagrams, before answering incentivised questions that measured recall, comprehension and choice of
contribution rate. The diagrams had at best a marginal influence on recall or comprehension.
Nevertheless, a diagram relating contributions to income projections prompted more participants to advo-
cate higher contributions, while both diagrams influenced the rationale participants gave for decisions.
The implication is that although pension products remain hard to understand, diagrams may alter deci-
sions by reinforcing relevant causal thinking.
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1. Introduction

There is a growing concern among economists and policymakers that many individuals have insuffi-
cient savings for retirement (Crawford and O’Dea, 2012; Munnell et al., 2012; Benartzi and Thaler,
2013). Two trends make this concern pressing. First, rapidly expanding life expectancies mean abso-
lute levels of savings must be greater to sustain lifestyles in retirement. Second, the shift from defined
benefit (DB) pensions to defined contribution (DC) pensions combined with widespread scaling back
of state pension entitlements (OECD, 2015) transfers much responsibility for retirement planning
from professionals and institutions to individuals (Broadbent et al., 2006; Poterba et al., 2007;
Baldwin, 2008).

This transfer of responsibility is unproblematic if individuals have the wherewithal to make good
retirement planning decisions, benefitting from available subsidies and investment returns in a man-
ner that maintains income and smooths spending over the life span. Unfortunately, evidence from
behavioural economics questions whether individuals have such decision-making capacity. Despite
the fact that it is a financial choice with potentially large consequences, the decision over whether
and how much to save for retirement, and in what form, can be easily and substantially altered by
how pension choices are presented (e.g., Madrian and Shea, 2001; Thaler and Benartzi, 2004;
Iyengar and Kamenica, 2010). With respect to coverage, younger workers may not start a pension
because of lack of knowledge or myopia (Foster, 2017). Statistics suggest the number of young workers
with a pension plan is declining in many countries. Several countries have followed the lead of New
Zealand in implementing auto-enrolment, though its appropriateness as a policy instrument is
debated, since default contribution rates may be insufficient (Carroll et al., 2009; O’Dea, 2015).
Those who do take out a pension may find it difficult to decide on an appropriate contribution
rate (Banks and Oldfield, 2007). Pensions are complex products involving multiple subsidies, a trade-
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off between present and future income, and essential financial concepts such as interest compounding,
inflation and diversification. Less than one-third of young American adults understand these concepts
(Lusardi, Mitchell and Curto, 2010), while the least financially literate are also least likely to save for
retirement (Lusardi and Mitchell, 2007). Complexity and comprehension may, therefore, turn out to
be central issues in the retirement savings problem.

The current study was undertaken in the Republic of Ireland. The Irish pension system shares com-
monalities with other European countries. Public sector employees face compulsory enrolment in DB
plans. Private sector employees can voluntarily enrol in occupational DC plans where their contribu-
tion is matched by the employer.1 The OECD noted in a review on the Irish system that private pen-
sion coverage ‘needs to be increased urgently’ (OECD, 2014, p. 11). The percentage of 25–34 years old
in employment with a pension plan fell from 49% in 2009 to 36% in 2015 (CSO, 2016). Auto-
enrolment into DC plans is on the policy agenda and set to take effect in 2022 to bridge the retirement
savings gap (Government of Ireland, 2017). At present, the State pension provides a replacement rate of
34% of the average wage, which is insufficient without supplementation from another source relative to
general pension adequacy target rates of approximately 70% (Mitchell and Moore, 1998; Scholz and
Seshadri, 2009). A recent report from Ireland’s largest pension provider disclosed that in 2014 the aver-
age total contribution of its DC scheme members was 10.3% of salary and that the projected replace-
ment rate (including state pension) for a typical member was 43% (Irish Life, 2014).

The present study focuses on one potential method by which pensions might be simplified and
comprehension improved. Based on previous work in educational psychology, we set out to test the
influence of explanatory diagrams. As described below, diagrams have been shown to promote learn-
ing in other domains where decision makers are faced with comparative complexity. In collaboration
with Ireland’s regulator, the Pensions Authority, we conducted an incentivised laboratory experiment
in which we manipulated the presence or absence of two diagrams on a Pension Benefit Statement
(PBS), comparing outcomes against conventional tables and text. The annual PBS summarises the cur-
rent financial position of a member’s account. Because it is the most regular and salient form of infor-
mation disclosure that pension scheme members receive, its content and format have drawn the
attention of policymakers. Recent EU legislation revised the guidelines for the PBS with the intention
to ‘provide clear and adequate information to prospective members, members and beneficiaries to sup-
port their decision-making about their retirement’ (Directive (EU) 2016/2341, recital 46). The experi-
ment we describe tested how the format of the PBS influences recall, understanding and decisions
about contributions. The work therefore represents an example of empirically informed regulation
(Sunstein, 2011).

We designed and tested two diagrams. The first depicted the three components of the annual total
contribution (employee contribution from take-home pay, employer match, tax relief). The second
showed how different contribution levels related to projected fund sizes and monthly pensions at
retirement. The presence of these diagrams was randomly manipulated across PBSs assigned to a rep-
resentative sample of working-age individuals. We tested whether the explanatory diagrams improved
scores on incentivised recall and comprehension questions, then whether they affected decisions about
contribution levels and the rationales participants gave for their decisions.

The results indicated no clear and consistent influence on explicit recall or comprehension. Positive
effects recorded for a subset of questions were marginal. Nevertheless, the explanatory diagrams did
influence decision-making. Participants who saw the graphic depicting projected fund sizes were
more inclined to propose raising the contribution level. Both diagrams influenced the reasons parti-
cipants gave for their decision, increasing the likelihood that they cited the financial mechanism that
each graphic depicted. The primary contribution of the paper, therefore, is to demonstrate that dia-
grams designed to explain how pensions work can support decision-making by facilitating relevant
causal thinking, while not necessarily measurably improving comprehension of pension products.
This is important in the context of the literature on informational interventions, which we describe

1A minority of large businesses, mostly multinationals, still have DB plans for their employees.
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below, since it provides potential insights into underlying mechanisms with implications for the qual-
ity of decisions.

The paper makes two further contributions. First, our results go beyond existing survey evidence in
revealing not just that pension products are hard to understand, but that they remain so even when
individuals pay attention to and read documentation. In the experiment, a representative sample of
adults was incentivised to read and absorb typical information available to scheme members, pre-
sented in the simplest and clearest form we could develop. Yet the products remained disconcertingly
difficult to comprehend. Tax relief and matching contributions were particularly problematic, with
implications for their effectiveness as incentives. Second, the empirical results are of potential use
for the broader provision of information, both regarding pensions and other financial products.
The kind of diagrams we designed and tested may be helpful in multiple types of advice, marketing
material and disclosures.

The paper proceeds as follows: Section 2 reviews relevant literature and motivates our hypotheses.
Section 3 describes the experiment and its results. Section 4 concludes and discusses implications.

2. Literature review and hypotheses

2.1 How well do people understand their pensions?

Survey evidence suggests that members’ knowledge and understanding of pension products is limited,
particularly in relation to contribution details and projected pension entitlements. In the USA,
workers are not well informed about details of their pension plan (Mitchell, 1988) or their expected
pension benefits (Bernheim, 1988; Gustman and Steinmeier, 2005). This latter study reported that
many workers in DC schemes did not realise their employer contributed to the pension, with just a
small minority knowing that the employee’s pay determined employer contributions. Dvorak and
Hanley (2010) recorded a somewhat higher level of understanding of DC plans, though the authors
note that survey selection bias and the sample pool (employees of a small liberal arts college) may
have led them to overestimate understanding relative to the broader population. Using longitudinal
data, Dushi and Honig (2015) reported better knowledge about inclusion in a DC scheme among
the more recent cohort. However, conditional on inclusion, members of this cohort displayed no bet-
ter knowledge than previous cohorts about the size of contributions and were equally inclined to sys-
tematic overestimation.

Among a sample of older English people, Crawford and Tetlow (2012) found that over half those
aged 50–64 who were not retired could not report the exact amount they expected to get at retirement.
A majority had never thought about how many years of retirement they might need to finance.
Similarly, Barrett et al. (2015) reported that two-thirds of pension scheme members aged 50 and
over in Ireland did not know what their payment in retirement would be or the form it would
take. Accuracy of beliefs about retirement benefits improves with age (Gustman and Steinmeier,
2005; Bottazzi et al., 2006; Guiso et al., 2013), suggesting that results for these older samples probably
represent upper bounds of knowledge in the wider population.

Lastly, there is a modest amount of evidence in relation to members’ understanding of information
relating to the costs of pension plans. Thorp et al. (2017) employ a choice experiment to show that
individuals are more inclined to switch plans when cost information is displayed as a monetary
amount rather than a percentage of fund assets, implying a difficulty processing the latter format.
More generally, there is a strong evidence that many investors pay insufficient attention to information
about fees for investment products (Grinblatt et al., 2015, and references therein).

2.2 Improving understanding and decision-making

Given the above findings, an important question that arises is whether understanding can be improved
and, if so, what impact this might have on decision-making. There is some evidence that interventions

Journal of Pension Economics and Finance 325

https://doi.org/10.1017/S1474747219000015  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747219000015


designed to improve understanding can lead to higher participation in retirement savings plans. Duflo
and Saez (2003) used relatively small incentives to encourage individuals to learn more about retire-
ment savings vehicles and found that this intervention boosted participation. Bernheim and Garrett
(2003) reported large impacts of the provision of financial education seminars in the workplace on
individual savings behaviour. However, other studies report that positive knowledge effects of infor-
mation campaigns about pensions can be quite short lived (Finseraas et al., 2017). Dolls et al.
(2018) exploited a natural experiment in Germany whereby there was a phased roll-out of letters
that provided detailed information to individuals about their expected pension entitlements. Letter
recipients increased retirement savings without reducing other forms of savings. From a policy per-
spective, this latter study provides evidence that targeted information can influence individual behav-
iour on a large scale.

Although the above studies provide some encouragement that understanding of pensions can be
improved, with a knock-on effect for decision-making, it would be beneficial to have more insight
into the mechanisms involved. Dolls et al. suggest reduced costs of information acquisition as one pos-
sible cause of their positive finding and increased salience as another. In particular, they focus on cor-
recting the overestimation of an individual’s future pension entitlements. Corroborating evidence on
the impact of personalised information about expected pension income comes from a Chilean rando-
mised controlled trial (Fuentes et al., 2017). The contributions of a treatment group provided with
simple, personalised information explaining how they could increase their expected pension were
compared with those of a control group provided with only generic information. Administrative
data revealed a 10–15% increase in voluntary additional contributions in the treatment group.

Several other interventions have focused on one of two specific aspects of pension schemes: the
composition of contributions and the dynamics of fund growth. Duflo et al. (2006) used a large ran-
domised field study to compare the effect of the US government’s Saver’s Credit tax relief to an eco-
nomically equivalent subsidy in the form of a simple and transparent matching contribution. The
results showed a large positive effect of the ‘match’ presentation format on take-up and contribution
rates compared with the more complex tax relief condition, implying a link between simplicity and
willingness to make contributions. The complexity of tax incentives may partly explain why studies
find them to be ineffective in boosting retirement savings (Börsch-Supan, 2004; Echalier et al.,
2013; Ramnath, 2013). With respect to fund growth, previous studies have emphasised systematic
underestimation of compound interest, part of the broader phenomenon of ‘exponential growth
bias’ (EGB) (Wagenaar and Sagaria, 1975). Controlling for background characteristics, households
with greater EGB borrow more and save less (Stango and Zinman, 2009). Goda et al. (2014) used a
large field experiment to test two treatments in mailed information brochures designed to combat
EGB. A ‘balance’ treatment contained a projection of how additional contributions would translate
into assets at retirement. An ‘income’ treatment added a customised projection of the additional
annual income generated by these assets. The latter intervention was effective in increasing contribu-
tions relative to a control group.

These previous studies suggest that learning about retirement savings and simplified, salient infor-
mation disclosures may induce higher pension contributions. The mechanism involved is generally
assumed to be better understanding of one or more features of the pension product, such as more
realistic expectations of personal pension income, improved appreciation of matching contributions,
or a better grasp of the exponential nature of money growth. However, the above studies, most of
which are field trials of interventions, do not explicitly measure understanding. It remains possible
that increases in take-up or contributions are driven by other factors such as familiarity or engage-
ment, rather than improved knowledge or comprehension of pension products. To the best of our
knowledge, the present laboratory study is the first on simplifying pension disclosures to combine
explicit measures of recall and understanding with a decision task. By experimentally manipulating
information on PBSs, we are able to test understanding and observe decisions, while manipulating
information specific to the composition of contributions and to perceptions of money growth, for
varying levels of expected pension income.
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2.3 Explanatory diagrams

We consulted educational psychology literature to see what tools, if any, improved attention to and
recall of information, and comprehension of complex topics. In a systematic review of health informa-
tion, Houts et al. (2006) found that pictures closely linked to text markedly increased attention to and
recall of health education information relative to text information without pictures. This finding
applies even where individuals have strong incentives to learn. For instance, in a randomised con-
trolled trial, Delp and Jones (1996) found that emergency room patients who needed to care for
their wounds were more likely to read and (conditional on this) recall information when it was pre-
sented with explanatory illustrations rather than solely as text. Eye-tracking data also confirm that pic-
tures can be superior to text in attracting attention (e.g., Pieters and Wedel, 2004). If such findings
carry over to the domain of pension information, explanatory diagrams may capture attention and
consequently improve recall of product information. This possibility constitutes our first hypothesis:

H1: Explanatory diagrams will lead to better recall of information contained in the PBS, relative to
conditions with no diagram.

The use of explanatory diagrams often has a beneficial impact on comprehension compared with text-
based explanations (Mayer, 2002; Butcher, 2006; McCrudden et al., 2007), giving credence to the folk
wisdom that ‘a picture is worth a thousand words’. More specifically, these studies report that explana-
tory blocks of text often fail to impart understanding of causal relationships, while simple diagrams can
assist causal thinking. Although the mechanism is not fully understood, diagrams appear to be efficient
in either unlocking additional cognitive capacity or simply eliminating the superfluous. Ainsworth
(2006) posits that different representations of information lead learners to use different cognitive strat-
egies. In a verbal protocol analysis, Cromley et al. (2010) showed that high-level cognitive activities, such
as inferences, were used more often when comprehending diagrams than when reading text, albeit with
the caveat that students often skipped diagrams. These findings inform our second hypothesis:

H2: Explanatory diagrams will improve comprehension of information contained in the PBS.

The effectiveness of diagrams in promoting causal thinking suggests potential merit in using diagrams
to communicate information about the relationships that underpin pensions. Two key inferences are
that increasing the contribution from take-home pay leads to an (often substantially) larger increase in
the overall contribution and that increasing the contribution generates a proportionally greater
increase in the projected fund. These inferences lead to the next two hypothesis:

H3: Participants with better comprehension of the PBS contents will be more willing to increase
contributions.

Given H2 and H3:

H4: Explanatory diagrams will increase willingness to increase contributions to the pension.

Lastly, since causal thinking involves individuals understanding that one thing leads to another, we
further hypothesise an impact on how individuals explain their decisions:

H5: Explanatory diagrams will improve the coherence of rationales for pension decisions due to the
positive effect of diagrams on causal thinking.

In addition to hypotheses H1 to H5, we investigated whether recall, comprehension or decision-
making was affected by presenting information about costs charged to pension members (e.g., annual
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management changes) in a narrative or in a tabular format (similar to a bank statement). This
manipulation was motivated by the regulator’s concerns that many individuals did not pay attention
to or comprehend pension costs. While there is evidence that displaying costs as a monetary amount
or a percentage of assets alters choices (Thorp et al., 2017), we had no prior hypothesis about the
impact of tabular versus narrative presentation on recall, comprehension and decision-making.

3. Experiment

We designed and conducted a laboratory experiment in which participants read a single PBS form and
answered questions about its contents, with key aspects of the PBS manipulated between subjects. The
experiment centred on a hypothetical scenario. Participants were asked to consider a request from a
friend to read a PBS and to provide advice. Although the scenario was hypothetical, participants were
incentivised, given time to read the PBS carefully, and knew that it would form the basis of their sub-
sequent responses. We judge it likely that knowing this led our participants to pay at least as much, if
not more attention to the PBS than a person typically would when an annual PBS arrived through the
post. Furthermore, while acknowledging that participants’ responses might have been affected by the
fact that the PBS information related to a third party, the comparison of responses between conditions
is likely to be instructive as to how different formats of the PBS interact with cognitive mechanisms
involved in judgement and decision-making. Where alternative PBS formats generate different pat-
terns of responses, the implication is that formats engage cognitive mechanisms in systematic ways,
with consequent relevance for real-world contexts.

The experiment followed a 2 × 2 × 2, orthogonal, between-subjects design. The three manipulations
were the presence of a diagram (versus a table) designed to illustrate contributions, the presence of a
diagram (versus a table) designed to illustrate projected pension income, and the presence of a table
(versus text) designed to inform about costs. Ideally, for making inferences about psychological
mechanisms, the information content between the diagram and non-diagram conditions would be
identical. In practice, there were some small variations in information regarding the contributions dia-
gram, because the study was conducted in collaboration with the regulator and the designs tested were
intended for potential use as industry templates. We highlight these differences where relevant below.
The orthogonal design ensured that both sides of each manipulation were encountered by half the
experimental sample and the eight possible combinations of the three manipulations were present
on the PBS for exactly one-eighth of the sample. Other aspects of the PBS, including the member’s
age, income and starting age of saving were randomised according to realistic parameters for the
Irish market.

Participants first read the PBS, then responded to factual questions about its contents without being
able to refer back to it. They then answered comprehension questions with the PBS back in front of them
for reference. They were then asked to give advice based on the PBS contents and to provide a rationale
for their advice. Lastly, they provided some personal information about their own circumstances.

3.1 Method

3.1.1 Participants
Participants were recruited by a market research company to match a specification of 176 Dublin-
based consumers aged 22–55 years, balanced by age and working status. The sample was a close
match to the local population in terms of age (mean = 37.3, SD = 10.36, approximately evenly distrib-
uted across 5-year age categories) and gender (85 male, 91 female). Relative to Central Statistics Office
(CSO) figures, the proportions of the sample with a degree (59% versus 51%) and working (82% versus
69%) were somewhat higher than in the regional population.2 Each was paid a guaranteed €30 for

2This discrepancy is probably explained by two factors: (i) recruitment took place within the city population, which has
somewhat higher educational attainment and employment than the region as a whole; (ii) the experiment took place more
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participation in the present experiment and an unrelated study. Performance in the experiment was
incentivised via a lottery in which participants could win a €50 shopping voucher. Additional lottery
tickets were earned for correct responses (to each question with an objectively correct answer). One in
ten participants stood to win a voucher and participants were aware of this chance of winning. The
experiment conformed to institutional ethical procedures. The session lasted approximately 1 h.

3.1.2. PBS forms
The PBS forms were based on the existing templates provided by Ireland’s pension regulator. They
were three pages long and comprised eight sections. The experimental manipulations centred on
Sections 4, 5 and 7.

Section 1 gave eight pieces of information: name, age, marital status, pensionable salary, member-
ship number, retirement age, retirement date and years to retirement. Membership number and retire-
ment age (68) were held constant across all forms. The other information varied. Half the forms had
female names, the other half male. On half the forms, the pension member was married, on the other
half single. On half the forms, the starting contribution equated to 3.2% of take-home pay, on the
other half 4.8%, generating total contribution rates that spanned the average of 10.3% quoted by
Ireland’s largest provider of DC schemes (Irish Life, 2014). The age of the pension member varied
from 23 to 54. Salaries were selected pseudorandomly from a range beginning at €22,425 and increas-
ing in increments of €125 up to the high-rate tax cut-off of €33,300, then in increments of €475 up to a
maximum of €75,100. Thus, half the forms described members taxed at Ireland’s standard 20% rate,
the other 88 at the higher 40% marginal rate. A moderate correlation was imposed between age and
salary. Deciding to vary these attributes somewhat reduced statistical power in relation to our main
effects, but improved the ability to generalise findings beyond a specific pension situation. Due to
the strong policy focus of the study, we erred on the side of generalisability. Also, pilot work suggested
that even realistic but relatively high pension incomes strike most people initially as low, limiting the
degree to which this variation was likely to drive responses. The 176 different salaries were assigned to
equivalise the mean salary across the eight PBS types.

Section 2 was titled ‘How much have I built up so far?’ and detailed the balance in the retirement
savings account at the start and end of the year. The starting balance ranged from €10,590 to €110,590,
with a moderate positive correlation between starting fund size and salary.

Section 3, ‘How much might I get when I retire?’, displayed two projections for fund size at retire-
ment and the pension that fund size might buy, one based on an ‘expected’ scenario and the other on
an ‘unfavourable’ scenario.3 These projections used the assumptions laid out by the regulator in its
online pension calculator.

Section 4 presented the breakdown of contributions. Half the participants saw the standard con-
tributions table (Appendix A, Figure A1, top). Underneath was a brief explanation of how tax relief
works. The other 88 participants saw our contributions diagram (Appendix A, Figure A1, bottom).
Stacks of Euro coins represented each element, with arrows and symbols indicating relations between
them. There was no text description of how tax relief works.

Section 5 was titled ‘Charges and Investment Return’. Half the participants received a tabular ver-
sion laid out somewhat like a bank statement (Appendix A, Figure A2, top), the other half a narrative
version containing cost information in a short paragraph of text (Appendix A, Figure A2, bottom).
The two formats also differed somewhat in that the tabular version included totals for the overall
fund size.

Section 6 detailed how the pension member’s details had changed since the previous year. On all
forms, the salary (and hence contribution) increased by 2.5%.

than one year after the CSO data were recorded and during a period of very strong employment growth in the city. Note that
all reported results are unaffected by controlling for level of educational attainment and by excluding the non-working people.

3This unfavorable scenario matched the one routinely employed by the national regulator. It was simply calculated by sub-
tracting 20% from the fund value in the expected scenario.

Journal of Pension Economics and Finance 329

https://doi.org/10.1017/S1474747219000015  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747219000015


Section 7, ‘Income Now for Income Later’ (hereafter INFIL), described how savings at retirement
could be increased by contributing more now. Half the participants received a tabular version
(Appendix A, Figure A3, top), with different columns showing alternative monthly contributions
from take-home pay, projected fund sizes at retirement and the commensurate pension. The columns
compared the current contribution with increases from take-home pay of 50% and 100%. These
increases equated to contribution rates of 4.8% and 6.4% of monthly take-home pay for the partici-
pants whose starting contribution was 3.2%, or 6.4% and 9.6% for the group that started at 4.8%.
The INFIL diagram shown to the other 88 participants was based on the same figures, but the projec-
tions were placed inside cartoon pots of money of increasing size (Appendix A, Figure A3, bottom).

Section 8, ‘How do I find out more?’, provided additional information available from the pension
provider. This standard section was identical on all forms and did not contain information relevant to
the experiment.

3.1.3 Questionnaire
Responses were obtained via a computerised questionnaire programmed in Python using the
PsychoPy package (Peirce, 2007; 2009) and presented on individual 14’ laptops. The questionnaire
consisted of four stages. The first was conducted after participants initially read the PBS and placed
it back in its envelope. The PBS was taken back out again for the remaining sections (see
Procedure). We relate the tests in each stage to Bloom’s taxonomy (Bloom et al., 1956) which repre-
sents a hierarchical structure of learning, ranging from the simple and concrete (i.e., obtaining knowl-
edge) to the complex and abstract (i.e., synthesising and evaluating relationships and evidence). The
original taxonomy was revised in 2001 (Anderson et al., 2001) to account for the active nature of
learning and to more clearly capture both the cognitive and knowledge dimensions of learning.4

Though the ecological validity of its imposed hierarchy of learning outcomes has been questioned
(Furst, 1981; Case, 2013), it is a commonly used framework that is useful in the context of this study.

Stage 1 involved eight multiple-choice questions (MCQs) that tested the knowledge absorbed on
first reading the PBS, by requiring recall (or recognition via one of the available answers) of a specific
piece of factual information. Stage 1 MCQs thus corresponded the first stage of Bloom’s taxonomy of
learning, namely remembering factual and conceptual knowledge (Krathwohl, 2002). Two questions
were related to each of the three main manipulations, while the remaining two were control questions.
The specific questions are provided in Appendix A (Table A1); Figure A4 shows a screenshot. The
position of the correct answer was randomised. For numeric questions, incorrect answers were
pseudo-randomised to be 10%, 15% and 25% larger or smaller than the correct answer, such that
the correct response was equally likely to be the largest, second largest, second smallest or smallest
answer. After completing the eight questions, participants judged confidence in their answers on a
scale of 1–7.

Stage 2 comprised eight MCQs that probed comprehension. These questions did not test factual
knowledge that could be obtained directly from the PBS, but were designed so that participants
had to understand a conceptual relationship and perform a simple calculation or estimation based
upon it. These MCQs corresponded to understanding and applying conceptual knowledge in
Bloom’s taxonomy (Krathwohl, 2002). For instance, Q2.1 read ‘By how much would the total annual
pension contribution increase if your friend were to contribute an extra €120 from their take-home
pay annually?’ The answer to this question was not written on the form. Instead, it required partici-
pants to understand that tax relief added a proportion to the contribution from take-home pay (in this
case raising €120–€200), and that the resulting amount would then be doubled by the matching con-
tribution from the employer (from €200 to €400). Because we were not interested in the ability to per-
form precise arithmetic, the underlying sums involved round numbers and the magnitudes of the

4The knowledge dimension refers to the type of knowledge the learner displays – factual, conceptual, procedural, or meta-
cognitive. The cognitive dimension refers to the cognitive act the learner demonstrates – remember, understand, apply, ana-
lyse, evaluate, create.
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available answers were such that a participant who correctly understood the conceptual relationship
underlying the contributions could identify the correct answer through estimation without having
to perform the sum, because other available answers were of substantially different magnitudes con-
sistent with misunderstandings of the conceptual relationship. For example, one incorrect answer was
€240, which would seem correct if a participant understood that contributions were matched and did
not understand how tax relief operated (or were unaware of it). Again, two questions targeted each
manipulation. The questions are provided in Appendix A (Table A2); Figure A5 shows a screenshot.
Incorrect answers were pseudo-randomised as in Stage 1. After completing the questions, participants
again rated their confidence.

Stage 3 asked for advice based on the PBS form. They were instructed: ‘In Stage 3 your friend is
going to ask you for some advice. There are no right or wrong answers, but please try to give the advice
you would genuinely give to a friend of yours’. They were then asked: ‘Your friend wants to know
whether you think they should change their contribution. What do you think they should do?’ The
following responses were offered: ‘don’t change it’, ‘decrease it a little’, ‘increase it a little’, ‘decrease
it a lot’, ‘increase it a lot’, ‘I wouldn’t feel comfortable giving a friend pension advice’. If the last option
was selected, a screen appeared with the following text: ‘Your friend understands you don’t feel com-
fortable giving pension advice, but they are insisting you at least give them your best guess. What
option would you go for?’ Participants could choose: ‘increase pension contribution’, ‘decrease pen-
sion contribution’ and ‘don’t change pension contribution’. Participants were then asked: ‘What are
your reasons for giving this advice?’ and prompted to type an answer of up to 50 words. Thus,
responses to these questions required participants to make a judgement, draw a conclusion and justify
it. These are processes consistent with ‘evaluation’, the fifth level of Bloom’s revised taxonomy, which
is achieved when a learner can make judgements based on criteria (Krathwohl, 2002)5. Lastly, parti-
cipants again rated confidence in their decisions.

Stage 4 collected information on the participant’s own pension situation and background. This
included whether they had a private pension plan and, if so, whether it was a DB or DC pension.
They rated their knowledge of their pension and whether they were intending to alter contributions.
Participants also provided their gender, age and highest level of educational attainment. Questions are
provided in Appendix A (Table A3).

3.1.4 Procedure
Participants arrived to the laboratory in groups of ten. PBS forms were randomly assigned and placed
in an opaque envelope beside each laptop. Participants read and signed a consent form before atten-
tion was directed to the envelopes. The experimenter explained that participants were ‘to imagine you
are at a friend’s house and your friend has received this envelope in the post, and they would like you
to look at it for them’. They were told the contents would form the basis for the following stages of the
experiment. Participants had been informed in the consent sheet that there were performance-based
financial incentives. Participants were asked to read the PBS carefully for 4 min, after which they
returned the form to the envelope.

The experimenter then explained that onscreen instructions would guide them through four stages,
but stressed that the first two stages involved MCQs, some of which may be quite difficult. The lottery
incentive structure was described: ‘Before we start I want to remind you that one-in-ten of our parti-
cipants will win a €50 [brand name] voucher for taking part in today’s experiment. We are going to
hold a raffle for these vouchers and everyone’s name will go in at least once. But for each MCQ ques-
tion you get correct, your name will go into the raffle for a €50 voucher an extra time. So please try
your best as it will increase your chances of winning a voucher’. This incentive structure meant that
even participants who felt they were unlikely to fare well relative to others still improved their chances
with every good answer.

5For associated literature on how question types in academic domains align with Bloom’s taxonomy, see: Crowe et al.
(2008); Lord and Baviskar (2007); Swart (2010); Karamustafaoglu et al. (2003).
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Participants proceeded at their own pace. Before Stage 2, an onscreen instruction told them to
remove the PBS from the envelope again and use it to answer the questions. On finishing Stage 4,
the questionnaire ended and participants were thanked. The majority of participants took between
15 and 20 min to complete the experiment.

3. 2 Results

3.2.1 Recall questions
The number of correct responses in Stage 1 was approximately normally distributed across the 176
participants (mean = 4.43, SD = 1.57). Performance by question and format is shown in Table 1.
Binomial tests of proportion were used to test whether diagrams improved recall. H1 is directional,
so the appropriate test is one-tailed for comparisons between diagrams and tables. For the costs ques-
tions, tests were two-tailed. For Question 1.2, which asked participants to recall the total annual
pension contribution, those who saw the contributions diagram were more likely to respond correctly
(p < 0.05). All other differences were non-significant. Moreover, the slightly better performance on
this question may have been influenced by more than the diagram. As mentioned above, in the
case of contributions, there were some small differences in information content and there was arguably
a slightly advantageous wording difference across the form types (‘Total Paid In’ versus ‘Total Annual
Contribution’). However, as indicated by marketing eye-tracking studies, attention allocated to text is
increasing in its font size – a potential advantage for emphasising key information via diagrams. The
correct answer in the diagram was Arial Bold, font size 16, while in the table it was Arial, font size
9. Nevertheless, overall there was no consistent improvement in recall for participants with diagrams
on their PBSs.

Although participants were randomly assigned, logistic regressions were estimated to ensure that
this result was robust to controlling for background characteristics. Separate models were estimated
for correct/incorrect responses to each question, with condition, gender, age, educational attainment
and whether the participant had a pension plan specified as control variables. The pattern of statistical
significance was as in Table 1. The total number of correct answers was almost identical between con-
ditions with and without the relevant diagram. There was a moderate positive correlation (Spearman’s
ρ = 0.34) between the number of questions answered correctly (0–8 inclusive) and the confidence rat-
ing elicited at the end of this stage.

3.2.2 Comprehension questions
The number of correct responses in Stage 2 was approximately normally distributed (mean = 4.07,
SD = 1.60). Table 1 (bottom) shows correct responses by question and format. Participants shown
the relevant diagram were marginally ( p < 0.1) more likely to respond correctly to Question 2.5,
which asked about the effect on the projected monthly pension of doubling contributions from take-
home pay. This pattern was again confirmed in logistic regressions specified as described in subsection
3.2.1. The proportions of correct answers to the comprehension questions on contributions (Questions
2.1 and 2.2) were substantially lower than for the other questions. The total number of correct answers
was closely similar by condition. Across all eight (recall and comprehension) relevant questions, per-
formance was better without the diagram for five and better with the diagram for three. There was
again a modest correlation (Spearman’s ρ = 0.45) between the total correct and participants’ confi-
dence ratings.

3.2.3 Advice by format
In Stage 3, the majority of participants (125) proposed that contributions should be increased, most
(106) by ‘a little’. Table 2 reports odds ratios from a series of logistic regressions where the dependent
variable is whether the participant proposed increased contributions. As previously, the diagrams are
subject to one-tailed tests. Model (1) includes only the PBS formats as independent variables.
Participants who saw the INFIL diagram were significantly more likely to recommend an increase.
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The estimated effect remains strong and is highly significant after control variables are added in Model
(2), giving an odds ratio of 2.62. The contributions diagram and tabular costs had no significant effect.
Model (3) introduces a variable for the number of correct answers to comprehension questions in
Stage 2, which is positive and highly significant. The point estimate implies an odds ratio of 1.35
for each additional correct question. The introduction of this variable has no impact on the estimated
odds ratio for the INFIL diagram. When control variables are added in Model (4), the comprehension
variable becomes non-significant, while the INFIL diagram remains highly significant.

The experimental design incorporated realistic between-subject variation in starting ages, savings
levels, salaries (and therefore level of tax relief) and contribution rates, with the result that there
was also variation in implied replacement rates. The gross replacement rate was 20% on average
(SD = 4.5%) and the net replacement rate was on average 27% (SD = 4.9%), with no differences in
either across conditions. These variables were added to the model specifications shown in Table 2.
In all cases, these variables were non-significant, implying no impact on the propensity to advise
an increase in contributions.

Table 1. Number of correct responses by question for Stage 1 recall and Stage 2 comprehension

Diagram Table

ControlYes No Yes No

Recall
Q1.1 29 (33%) 36 (41%) – – –
Q1.2 64 (73%)** 54 (61%) – – –
Q1.4 51 (58%) 54 (61%) – – –
Q1.5 43 (49%) 46 (52%) – – –
Q1.7 – – 46 (52%) 50 (57%) –
Q1.8 – – 35 (40%) 45 (51%) –
Q1.3 – – – – 131 (74%)
Q1.6 – – – – 98 (56%)

Total 187 (53%) 190 (54%) 81 (46%) 95 (54%) 229 (65%)
Comprehension

Q2.1 12 (14%) 14 (16%) – – –
Q2.2 19 (22%) 14 (16%) – – –
Q2.4 48 (55%) 49 (56%) – – –
Q2.5 44 (50%)* 35 (40%) – – –
Q2.7 – – 64 (73%) 65 (74%) –
Q2.8 – – 49 (56%) 52 (59%) –
Q2.3 – – – – 123 (70%)
Q2.6 – – – – 128 (73%)

123 (35%) 112 (32%) 115 (65%) 117 (66%) 251 (71%)

Percentage correct reported in parentheses.
*p < 0.1; **p < 0.05; ***p < 0.01.

Table 2. Logistic regressions for whether participant advised an increase in contributions

(1) (2) (3) (4)

Contributions diagram 0.945 (0.319) 1.04 (0.373) 0.841 (0.293) 0.945 (0.348)
INFIL diagram 1.86** (0.635) 2.62*** (0.986) 1.87** (0.653) 2.54*** (0.962)
Tabular costs 1.67 (0.566) 1.39 (0.508) 1.56 (0.541) 1.39 (0.515)
Male 1.20 (0.433) 1.16 (0.420)
Over 35 0.671 (0.254) 0.771 (0.304)
Degree 3.29*** (1.24) 3.10*** (1.18)
Pension plan holder 1.94* (0.737) 1.61 (0.651)
Comprehension score (Stage 2) 1.35*** (0.149) 1.18 (0.147)
Constant 1.48 (0.477) 0.578 (0.293) 0.578 (0.293) 0.578 (0.293)
Obs. 176 176 176 176

Output is given as odds ratios.
*p < 0.1; **p < 0.05; ***p < 0.01.
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3.2.4 Rationale for advice by format
The reasons participants gave for their advice were coded independently by two researchers according
to the protocol outlined in Appendix B. Both researchers were blind to the PBS formats of the parti-
cipants. The intention of this coding was to act as a proxy variable for the making of the two key infer-
ences that were highlighted in Section 2 and formed the basis for the diagrams. Two of the categories
related to the composition of contributions: category (a), whether participants mentioned the
employer matching contribution; and category (b), whether they mentioned tax relief. Similarly,
two of the categories related to projections of pension income: category (c), whether participants men-
tioned increasing returns from contributing to the pension; and category (d), whether they mentioned
the current projected pension being insufficient for retirement. Table 3 presents logistic regression
models where the dependent variable is whether a ‘contributions’ (category a or b) or ‘projections’
(category c or d) rationale was given. Models (1) and (2) confirm that those who saw the contributions
diagram were significantly more likely to produce a rationale for their advice based on tax relief or the
employer match. Models (3) and (4) confirm that those who saw the INFIL diagram were significantly
more likely to produce a rationale for their advice based on projected pension income or increasing
returns. The contributions diagram and the tabular costs also generated increases in the likelihood
of providing a ‘projections’ rationale, albeit that these estimated effects were smaller than the effect
of the INFIL diagram.

3.2.5 Individual differences
Across the various outcome variables of interest, there were statistically significant effects of back-
ground characteristics. Most notably, those with a degree were substantially more likely to propose
an increase in contributions (Table 2) and to give one of the two rationales related to the two infer-
ences of interest (Table 3). Any effects associated with having a pension plan were positive but only
marginally significant. An OLS regression of the total number of correct recall answers in Stage 1 on
format and available background characteristics revealed no significant effects of background charac-
teristics on recall except for marginally better performance among men (β = 0.403, z = 1.69, p < 0.1). A
similar analysis of the number of correct comprehension answers in Stage 2 found that participants
aged under 35 years produced significantly more correct answers (β = 0.777, z = 3.41, p < 0.01), as
did those with a degree (β = 0.499, z = 2.16, p < 0.05) and those who had a pension plan (β = 1.08,
z = 4.73, p < 0.001).

3.3. Discussion

The results provide insufficient evidence to support H1 and H2: the two diagrams did not improve
recall or comprehension in a systematic way. Participants who saw the contributions diagram were
significantly more likely to recall the total contributions from a single reading of the PBS.
Participants who saw the INFIL diagram were more likely to correctly determine the impact on pro-
jected income of doubling contributions, although this effect was only marginally statistically signifi-
cant. Overall, however, there was not a consistent, clear advantage associated with the diagrams, with
no overall effect on the total of correct answers.

Regarding comprehension of contributions (questions Q2.1 and Q2.2), the low level of correct
responses means that it is possible that the comparison between conditions was subject to a floor
effect. Participants found these questions harder than anticipated based on piloting; perhaps too
hard for variation between the diagram and non-diagram conditions to emerge. However, the two
questions used round numbers designed to minimise arithmetic difficulty and centred on the relation-
ships that matter for understanding incentives to contribute. Arguably, therefore, employing easier
questions might not have generated any meaningful result even if variation between conditions had
been observed. The more pressing concern is how difficult it is to comprehend pension contributions
subject to tax relief. Although the description of these two substantial subsidies from the employer and
the government was made as simple and clear as the experimenters could manage, the large majority
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of the experimental sample could not correctly combine the different contributions. Recall that more
than half of the sample possessed a primary degree. Some comfort can be taken from the modest cor-
relation between correct responses and confidence, which implies that the difficulty was not com-
pounded by overconfidence.

H3 was supported. The higher the comprehension score in Stage 2, the more likely participants
were to propose an increase in contributions. However, this effect became non-significant and
approximately halved in magnitude once educational attainment was controlled for (Table 2, Model
4). Thus, it is not clear whether the impact of better comprehension on advice was driven by the better
comprehension itself, or whether education to degree level both improves comprehension and boosts
the propensity to increase contributions via some other mechanism. H4 was partially supported.
Participants who saw the INFIL diagram were more likely to propose an increase in contributions,
but there was no equivalent effect for the contributions diagram.

H5 was also strongly supported by the present results. Participants who saw diagrams were more
likely to employ arguments associated with those diagrams to explain their decision-making. This
effect was largely specific to the diagram concerned: participants who saw the contributions diagram
were more likely to cite tax relief or matching contributions as a reason for their advice, while those
who saw the INFIL diagram were more likely to cite reasons associated with projected income or
investment returns. The suggestion is that the diagrams promoted the causal connections that they
were designed to highlight, perhaps resulting in participants viewing the connection as more import-
ant, even though they did not improve answers to explicit comprehension questions.

The contributions diagram and tabular costs manipulation both raised to the likelihood that par-
ticipants gave a rationale for their advice based on projected income or returns. While we cannot be
sure of the reason for this, one possibility is that both manipulations reduced the amount of text on the
PBS form and, in this sense, amounted to simplifications of the form as a whole. This may have
increased the probability that participants located, paid attention to or otherwise placed greater weight
on the currently projected pension income, which appeared in two places on the form. With the
exception of this (in any case marginal) effect, the comparison between the text and tabular provision
of information about costs and fees was not significant. Responses to the relevant comprehension
questions indicate that a substantial minority of participants were unable to understand how the bal-
ance between costs and returns on the investment determined growth in the overall fund.

The findings that participants displayed better comprehension of the key relationships if they were
younger, more educated or already had a pension plan are broadly in line with previous work (Lusardi,
2008). Having a degree also increased the likelihood of advising an increase in contributions. Naturally
it is difficult to infer the direction of the various potential causal relationships, but they do confirm
substantial and important individual differences.

Table 3. Logistic regressions for whether participant’s rationale for advice was based on the composition of contributions
(Models 1 and 2) or whether the rationale was based on projections of pension income (Models 3 and 4)

Contributions rationale Projections rationale

(1) (2) (3) (4)

Contributions diagram 2.94* (1.87) 3.71** (2.45) 2.99* (1.76) 3.06* (1.83)
INFIL diagram 1.28 (0.91) 1.71 (1.25) 3.35** (1.96) 3.80** (2.27)
Contributions and INFIL diagrams 1.89 (1.26) 2.88 (2.03) 2.65 (1.57) 3.01 (1.84)
Tabular costs 1.00 (0.43) 0.83 (0.385) 2.08** (0.78) 1.90* (0.74)
Male 1.04 (0.469) 1.32 (0.497)
Over 35 1.03 (0.494) 0.76 (0.299)
Degree 3.28** (1.79) 2.03* (0.83)
Pension plan holder 2.47* (1.22) 0.892 (0.349)
Constant 0.1*** (0.057) 0.021*** (0.019) 0.084*** (0.045) 0.056*** (0.039)
Obs. 176 176 176 176

Output is given as odds ratios.
*p < 0.1; **p < 0.05; ***p < 0.01.
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4. General discussion

The results of the present study suggest that there may be benefits to the use of explanatory diagrams
in a PBS and other communications materials directed at pension scheme members and potential
members. The INFIL diagram increased the likelihood of proposing an increase in contributions.
While the effect size was quite substantial, generating odds ratios of 1.9–2.6, this needs to be inter-
preted cautiously in the context of a hypothetical experiment in which participants were invited to
advise others. It is important also to understand that the diagrams were not designed as advice on
appropriate contribution rates, but were designed to engage the psychological mechanisms involved
when considering the adequacy of pension saving and the results suggest differences based on the for-
mat of a PBS. Nevertheless, both diagrams arguably supported decision-making, or at least the process
of giving coherent advice in relation to a decision, in that they altered the reasons participants gave for
their advice. The implication is that the diagrams led participants to pay more attention or otherwise
increase the weight given to tax relief and matching contributions, as well as to projected income, such
that they were more likely to make inferences on the basis of these factors.

Had these findings been accompanied by a clear and consistent improvement in recall and com-
prehension, the case that these inferences were good inferences, and hence that the diagrams tested
improved decision-making, would be strong. That they did not invites further consideration. Little
is known about the exact mechanism through which information interventions promote behaviour
change in relation to retirement saving, although there is evidence that they do (Duflo et al., 2006;
Goda et al., 2014; Fuentes et al., 2017; Dolls et al., 2018). Field trials provide good empirical tests
of such interventions, but without explicit tests of what information is retained, what concepts are
understood or how interventions alter the weight attributed to different factors that influence a deci-
sion. An advantage of the laboratory experiment employed here is that it can give insights into the
channels by which interventions may operate. The mixed results of the present study show that testing
for whether information interventions promote learning is nuanced. The diagrams we tested appear to
have prompted or reinforced a particular type or reasoning without substantive change in attention to,
or understanding of, the key information. Our hypotheses that diagrams would improve comprehen-
sion of the product and the rationale for decisions that required valuation of the product were both
predicated on previous work on explanatory diagrams in educational psychology. They differed
with respect to Bloom’s taxonomy of learning in relating to ‘comprehension’ or ‘evaluation’ respect-
ively, with the latter considered a higher level of learning. Yet the diagrams influenced the task requir-
ing evaluation with minimal influence on comprehension. The finding hence offers some support for
the view that learning outcomes need not follow a strict hierarchy (Case, 2013).

Our diagrams appear to have reinforced the causal relationships underlying the pension product,
that is, the idea that one thing leads to another, without improving understanding of exactly how the
causal relationships operate. Thus, the present results suggest that the introduction of such diagrams
on the annual PBS may influence decision-making by leading decision-makers to make inferences
about factors that they do not necessarily fully comprehend. From one perspective, this might be con-
sidered problematic. On the other hand, the evidence supplied here shows that the direction of this
influence leads decision-makers, on average, to support increased contributions to retirement saving,
moving them into closer alignment with those decisions-makers who have higher educational attain-
ment and score more highly on objective tests of comprehension.

The results of the present study raise concerns about the operation of tax relief and matching con-
tributions as incentives for increasing people’s willingness to contribute to their pension. A represen-
tative sample of participants, who were incentivised to respond accurately and most of whom had
degrees, produced responses to MCQs about how these incentives work that were essentially no better
than chance. This was despite the fact that the questions used simple round numbers and the parti-
cipants had either a printed explanation or a diagram before them that was designed to assist.
Moreover, the higher rate of successful responses to other questions, especially the control questions,
indicates that participants were trying hard to answer correctly and, in most cases, were able to do so.
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It is difficult to avoid the conclusion that the composition of pension contributions is too complex for
the general population to understand. It is possible that this lack of understanding partly explains why
participants who saw the contributions diagram were more likely to cite tax relief or matching con-
tributions as a rationale for their proposed contribution level, yet did not respond to these incentives
by advising an increase. Thus, the present study might be considered supporting evidence for efforts to
simplify incentives designed to encourage saving for retirement (Duflo et al., 2006; Ramnath, 2013).

As with all laboratory experiments, some caution is required in generalising and interpreting the
results. First, the present study may have underestimated the effect of providing diagrams, because
the experimental design excluded the possibility that seeing that the document contained helpful dia-
grams might have led more people to pay attention to it in the first place. Participants had volunteered
for the study and were incentivised to spend 4 min scrutinising the document, regardless of which
version they received, and this is what experimenters observed during the sessions. Second, as
explained in Section 3, the decisions made during the study were hypothetical. The majority of the
experimental sample advised an increase in contributions, including those who did not themselves
have a pension plan, echoing a possible disjunction between attitudes and behaviour, or perhaps inten-
tion and action. Yet these responses of our participants match survey evidence, which records that
most people believe that they should increase their savings for retirement (Bernheim, 1995; Farkas
and Johnson, 1997). It is also important to bear in mind that the primary findings consist of variation
in responses across conditions, not absolute willingness or ability to act. Third, participants under-
stood that the context for the experiment was to offer advice; they were not told that recall and under-
standing would be tested. Had they known this, results might have been different, although for the
comprehension questions participants had the PBS document available for reference. Lastly, while
care was taken to design the diagrams to aid comprehension, it is of course possible that other designs
might improve on those tested here, countering specific problems or communicating targeted advice.

The present study focuses on the understanding and decision-making only of individuals and at no
stage considers the potential response of providers to the voluntary or mandatory introduction of
explanatory diagrams into PBSs. Mandating the presentation of diagrams would impose a regulatory
burden that would have to be considered against any estimate of the benefits they might bring. These
benefits might be increased, however, if the specific diagrams developed for the present experiment
were to be improved upon through experience and testing, perhaps undertaken by pension providers.

The relevance of the present findings arguably extends beyond contribution decisions made by
those already in a pension plan. Diagrams may improve communications targeted at the primary deci-
sion of whether or not to take out a pension. More broadly, diagrams might be beneficial for commu-
nications that try to demystify other financial products and in a range of policy areas where
information disclosure is used as a regulatory tool to support individual decision-making. Overall,
although the diagrams we tested did not deliver a step-jump in understanding of pensions, the evi-
dence supplied here suggests that there they may generate some benefits for decision-makers. The
study also provides further evidence that people’s ability to comprehend pensions, as they are currently
designed and described, requires attention from both economic researchers and policymakers.
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Appendix A
See Figures A1–A5 and Tables A1–A3.

Figure A1. Contributions table (top) and diagram (bottom).

Figure A2. Costs table (top) and narrative (bottom).
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Figure A3. INFIL table (top) and diagram (bottom).

Figure A4. Example screenshot of Stage 1 question.
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Figure A5. Example screenshot of Stage 2 question.

Table A1. MCQs in Stage 1

No. Manipulation Question

Q1.1 Contributions Who contributes most to the pension contribution?
Q1.2 Contributions What is the total annual pension contribution?
Q1.3 Control What is your friend’s pensionable salary?
Q1.4 INFIL What is your friend’s current monthly contribution from take-home pay?
Q1.5 INFIL If your friend’s pension contribution were to increase to [middle column amount] per month, what

would their projected monthly pension be?
Q1.6 Control What is your friend’s current projected monthly pension in the ‘best guess’ scenario?
Q1.7 Costs What are the total costs charged on your friend’s retirement savings?
Q1.8 Costs What is the return on investment on your friend’s retirement savings?

Table A2. MCQs in Stage 2

No. Manipulation Question

Q2.1 Contributions By how much would the total annual pension contribution increase if your friend were to contribute
an extra €120 from their take-home pay annually?

Q2.2 Contributions If the annual contribution from gross salary were to decrease by €200, how much would the total
annual pension contribution decrease by?

Q2.3 Control By how much did your friend’s salary change since their last statement?
Q2.4 INFIL If you had to guess, approximately how large do you think your friend’s monthly pension would be if

they contributed €112 per month from take-home pay?
Q2.5 INFIL If monthly contributions from take-home pay doubled, what would the projected monthly pension

be?
Q2.6 Control By how much did your friend’s total annual contribution change since their last statement?
Q2.7 Costs If the retirement fund grows at the same rate next year as this year, how will the charge in Euros for

managing investments change?
Q2.8 Costs The return on investment shows the fund grew by approximately what percentage between the start

and end of the year?
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Appendix B
See Table B1.

Table A3. Questions in Stage 4

No. Question

Q4.1 Do you have a private pension or one provided through your employer?
Q4.2 Is it defined benefits or defined contributions?
Q4.3 On a scale of 1–7, how well do you know the specifics of your pension situation: 1 = not at all, 4 = some idea, 7 =

extremely well
Q4.4a (Asked if Q4.1 = YES) On a scale of 1–7, how likely are you to change your own pension contribution in the next 12

months?
Q4.4b (Asked if Q4.1 = NO) On a scale of 1–7, how likely are you to look into starting a pension in the next 12 months?
Q4.5 (Asked if Q4.1 = YES and Q4.4a > = 4) Are you thinking of increasing or decreasing your contribution level?

Table B1. Categories for coding reasons given in Stage 3 (advice)

Category Inclusion criteria

(a) Match Phrase mentioned employer matching contribution or similar wording with same meaning
(b) Tax Phrase mentioning tax, tax relief or tax credits
(c) Increasing returns Phrase indicating that a small increase today in contributions leads to a larger proportional

increase in the pension
(d) Insufficient Phrase mentioning that current projected pension would not be sufficient to live on, or similar

phrasing to this effect
(e) Salary increase If they mention salary increase from last year
(f) Affordability Phrase indicating that they believe the friend can afford the proposed contribution change
(g) Age If they mention friend’s age or how many years till retirement
(h) Return on

investment
If they mention phrase ‘return to investment’, this overlaps somewhat with increasing returns but

it is more focused on annual return than relationship between contribution level and finial
pension size

(i) Saving is good Generic phrase about benefits of saving without giving a precise reason of why it is a good idea

Cite this article: McGowan FP, Lunn PD (2020). Supporting decision-making in retirement planning: Do diagrams on
Pension Benefit Statements help? Journal of Pension Economics and Finance 19, 323–343. https://doi.org/10.1017/
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