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Abstract: This study examines consumer preferences for organic and local apples by

combining between- and within-subject design characteristics in a second price auction. We

first ask subjects to bid for 1 Kg of apples without any information. In subsequent rounds

we reveal information about the organic or local attributes of apples and then allow subjects

to taste the apples. Results show a significant price premium for the organic attribute

(but not for the local attribute) once information is provided while tasting does not further

increase elicited willingness-to-pay. We also find that the mixed-subject design results in

more accurate willingness-to-pay estimates than when we use information from the between-

subjects or within-subjects treatments alone. These results highlight the interplay between

different quality attributes in consumer decision making and emphasize the gains that can be

achieved by combining between- and within-subjects characteristics in experimental auctions.
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1 Introduction

Understanding consumer preferences for organic and local foods is essential because it

enables producers and retailers to align their offerings with market demand, ensuring the

development of products that meet consumer expectations for sustainability, health, and

local economic support. This insight guides marketing strategies, product development, and

policy-making, ultimately contributing to more efficient and responsive food systems.

Consumers increasingly favor organic products for their perceived health benefits, en-

vironmental impact, and quality. However, these products often come at a higher price,

leading to trade-offs between quality and cost. Similarly, locally produced foods are valued

for their freshness, support of the local economy, and reduced environmental footprint due

to shorter supply chains, which can result in lower transportation costs (Denver and Jensen,

2014). Nevertheless, the limited availability of certain local products year-round and poten-

tially higher production costs for small-scale operations present challenges. Balancing these

factors requires careful market analysis and consumer education to highlight the benefits of

organic and locally produced foods.

Furthermore, the motivation to consume organic foods can sometimes clash with the

preference for local produce, necessitating a careful evaluation of the inherent trade-offs

(Sackett et al., 2016; Sigrid Denver and Christensen, 2019; Sirieix et al., 2011). Despite

consumers’ expressed preferences in surveys for local foods, recent studies challenge received

wisdom, providing evidence that the price premium for locally labeled foods may not be as

large as previously claimed and perhaps this premium does not exist at all (Davidson et al.,

2023).

In Croatia, the case study of our experiments, organic agriculture has flourished since

joining the EU in 2013, with a notable increase in both the number of organic producers

and production volume (Eko-Zadar, 2022). Despite this surge, sales within the domestic

market have remained modest (Logatcheva et al., 2018) although previous studies using real

economic incentives found that Croatian consumers are WTP a 42% premium for organic

apples and 59% for tomatoes (Čagalj et al., 2016). Brečić et al. (2021) investigate the

effectiveness of in-store priming with point-of-sale (PoS) materials to boost local food sales

over imported alternatives in Croatia, Slovenia, and Serbia. They find that both pictorial

and textual PoS materials significantly enhance the likelihood of purchasing local foods, with

pictorial materials being more effective.

Our study contributes to the literature using revealed preferences methods to elicit pre-

miums for organic and local attributes. Printezis et al. (2019) found that 80% of studies in

their meta-analysis of local foods relied on hypothetical choice experiments while the range

of premiums for local foods decreased from a range of $1.70-$2.08 per pound to just $0.29-
$0.40 after correcting for publication bias. Li and Kallas (2021) in their meta-analysis for

WTP for sustainable food products find that WTP from hypothetical elicitation methods

was higher than non-hypothetical methods. At the same time WTP for the organic attribute
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was higher than other sustainable attributes. Similar to Li and Kallas (2021), Piracci et al.

(2024) found that consumers are willing to pay on average 27% more for sustainability labels

on foods, however, they point out that looking at the overall mean across all sustainability

labels can lead to misleading and wrong conclusion because of the multifaceted nature of

sustainability labels; not all sustainability facets are equally important among consumers.

Findings from Printezis et al. (2019), Li and Kallas (2021) and Piracci et al. (2024) un-

derscore the importance of utilizing non-hypothetical research methods, such as real choice

experiments and experimental auctions, to obtain more accurate estimates of WTP. How-

ever, the need to explore a wide range of food attributes could lead to complex and extensive

experimental designs requiring large sample sizes for both methods and overextending logisti-

cal or financial capacities. This challenge necessitates innovative methodological approaches

to manage the complexity and scale of such studies efficiently, ensuring the collection of

reliable data while efficiently managing logistical resources.

Our methodological contribution rests in showing that there are gains from a mixed-

subjects design that combines between- and within-subjects design characteristics in an

experimental auction eliciting consumers’ WTP. Typically, in a between-subjects designed

experiment, each individual is exposed to only one treatment. Comparisons between the

treatment arms provide causal estimates which avoid experimenter demand effects and have

greater external validity albeit at the cost that internal validity depends on random assign-

ment. Moreover, although analyses from between-subjects designs requires little statistical

sophistication, results inherently have substantial noise.

In a within-subjects designed experiment, each individual is exposed to more than one of

the treatments and independence of the multiple exposures has to be evoked for obtaining

causal estimates. One big advantage of within-subject designs is that comparisons coming for

the same subject, by definition, control for subject heterogeneity. Moreover, within-subject

designs are more aligned to economic theory as well as they bring statistical power gains.

Charness et al. (2012) provide an in-depth discussion of the pros and cons of between- and

within-subjects designs.

In our empirical application, we are eliciting WTP for two attributes at two levels, re-

sulting in a four cell design. Proceeding with a between-subject design requires randomizing

subjects in four treatment groups and eliciting WTP for one of the product variants in each

treatment arm. We alter this design by auctioning two product variants at the same time,

in a way that allows us to elicit both within- and between-subjects WTP for each of the

attributes.

We show that this particular feature of our mixed-design, results in econometric estimates

of WTP that are less noisy as compared to if we had obtained estimates from between-

subjects comparisons only, or within-subjects comparisons only. Our paper proceeds as

follows: Section 2 describes our experimental design and methods; analyses and results are

described in Section 3. We conclude and discuss the implications of our findings in the last

section.
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2 Methods and Experimental Design

Ethics approval for this study was granted by the Board of Ethics and Deontology of

the Agricultural University of Athens (04/18.01.2023) and the study was preregistered at

the AEA’s RCT registry (AEARCTR-0010823). Subjects were citizens of the wider area in

Zagreb and were initially recruited via phone or email to assess their eligibility and, upon

confirmation, to schedule a suitable time. Only adults who buy and consume apples were

invited to a session with the understanding that they will participate in a research study

of approximately one hour at the university campus. Our study combined a sensory phase

where subjects had to taste and evaluate apples, so the number of subjects per session

was limited to the physical capacity of the tasting booths in the lab. In all, 206 subjects

participated in our experiment over 26 sessions (all but two sessions were conducted with

8 subjects/session). Sample size was guided by sample size calculations and power analysis

described in the Electronic Supplementary Material. Sessions were spread over weekdays

and throughout the morning and afternoon hours, in order to accommodate respondents

with various time schedules; 53.88% of subjects participated in afternoon sessions. The

experiment was fully computerized in z-Tree (Fischbacher, 2007) and zBrac served as the

text editing tool (Saral and Schröter, 2019).

We offered subjects a e25 fixed reward to participate in the study and they were unaware

of additional rewards that were available. Subjects were only informed for these additional

rewards once they entered the study. The experimenter first read aloud a welcome note

and gave an overview of the structure of the study. All instructions were computerized

and subjects could go through instructions at their own pace, with the exception of auction

instructions that were given just before the auction started using slides that were shared on

every subject’s laptop screen (see Experimental Instructions at the Electronic Supplementary

Material). Subjects were also specifically instructed to raise their hand and ask any questions

in private and that the experimenter would then share her answer with the group if deemed

necessary.

The experiment consisted of three stages. In Stage 1 subjects went through a typical

real effort task adopted from (Abeler et al., 2011) where they had to count and report the

number of zeros shown in a 4×4 matrix. This task was repeated 10 times (the elements of

the matrix where random and changed with each period but were the same for all subjects

at a given period) and subjects could earn e0.5 every time they correctly solved the task

within 20 seconds. The task aimed at mitigating house money effects (e..g., Bailey et al.,

2023; Corgnet et al., 2014; Jacquemet et al., 2009) by making subjects earn part of their

endowment. It was purposefully made easy (as evident by the fact that potential earned real

effort money averaged e4.82 with a standard deviation of 0.38 and that 95.2% of subjects

counted the number of zeros correctly at least 9 out of 10 times), so that subjects would

start off in Stage 2 of the experiment with approximately equal endowments.

In Stage 2 subjects participated in a series of 2nd price Vickrey auctions (Vickrey, 1961)
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and the groups always consisted of 4 subjects. The size of the groups was always displayed

to subjects. Matching in groups was random and remained the same throughout the session.

Subjects were unaware of which other subjects in the session composed their group. The

subjects were told that only one subject from each group would be the person for which any

decisions would be binding. Thus, payments for this experiment use the Between-Subject

Random Incentivized Scheme (BRIS) where only a fraction of subjects realize their choices.

The purpose of BRIS is to keep logistics and incentives manageable since our experiment

involved having the actual products available for tasting and possible purchase from subjects.

The merits of BRIS and a practical application with steaks on a US-wide value elicitation

experiment are discussed in Ahles et al. (2024).

The mechanics of the auction were explained by the experimenter using several examples.

In order to ensure that the procedure was fully understood, a hypothetical training round

for two non-focal products was conducted and then subjects went through a series of review

questions. Subjects answered correctly on average 6.3 out of 7 questions (S.D.=0.96) and

95.6% of subjects answered correctly at least 5 questions. Bids were entered simultaneously

for the two goods. The purpose of the training rounds was to closely mimic the real auctions

rounds that followed.

Right after the training rounds, subjects went through three rounds of bidding and each

round corresponded to one of the following three within-subjects treatments: the Visual,

the Information and the Sensory treatment. In the first treatment, no information were

provided for the apples and subjects would only be shown pictures of the apples when they

bid (Visual treatment). Apples were of the same variety (Fuji), approximately the same

size/maturity and subjects were asked to observe the apples and evaluate them based on

their expectations before they bid to buy one kilo of each. In the second round, subjects

received information about whether the apples were local/non-local or organic/conventional

(Information treatment) before they bid again. In the final round subjects tasted samples

of the apples, then evaluated each apple and then bid to purchase one kilo of it (Sensory

treatment).1 Each of the within-subjects treatments involved bidding for two apples with

different attributes, so that subjects submitted 6 bids in total; two bids in round 1, two bids

in round 2 and two bids in round 3. Just before each auction round, subjects completed

hedonic evaluations for both apples on a 9-point Likert scale anchored from ‘extremely

dislike’ to ‘extremely like’ as well as paired comparisons (see also Drichoutis et al., 2017,

for a discussion of hedonic valuations in the context of auctions). After submitting their

bids, subjects also had to indicate their level of certainty regarding their submitted bid on

a 11-point Likert scale anchored by ‘extremely uncertain’ to ‘extremely certain’.

1The structure of the rounds in our study is designed to replicate a real-world market scenario where a
product is bought for the first time. Typically, consumers buy a product before they have the opportunity
to try it. Although the reverse can happen, often as a goal of promotional activities in supermarkets to
encourage sampling before purchase, we chose to simplify our design. This approach allows us to focus on the
primary question of our study and ensure we have sufficient power to conclusively answer it, acknowledging
that more complex designs would require more data to achieve the same level of statistical power.
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More importantly our design choice of auctioning two different apples at the same time

in any given round, allows us to elicit premiums for the organic and local attributes which

are either based on between-subjects comparisons, or based on within-subjects comparisons,

or as we show momentarily, are based on the mixed design. Table 1 shows how we achieve

these types of comparisons. Each row shows a within-subjects treatment. For example, in

Treatment 1 bids for organic-local apples and conventional-local apples were elicited. Thus,

by comparing the within-subjects bids for the two apples for Treatment 1, we derive the

within-subject treatment effect shown in the last column, colored in purple: the premium

of organic apples, conditional on the apples being local.2 We can derive the same treatment

effect by performing between-subjects comparisons for Treatments 2 and 3 (i.e., comparing

bids for the organic-local apples from Treatment 2 with the Conventional-local apples from

Treatment 3), also colored in purple. Colors shown in the last column of Table 1 indicate

the within-subject effect that can be matched to a between-subject effect by comparing the

second and third columns of the same color.

Table 1: Number of subjects per treatment

Bid for . . . Bid for . . . N Within subject effect
Treatment 1 Organic - Local Conventional - Local 56 {Organic | Local}
Treatment 2 Organic - Nonlocal Organic - Local 48 {Local | Organic}
Treatment 3 Conventional - Local Conventional - Nonlocal 55 {Local | Conventional}
Treatment 4 Conventional - Nonlocal Organic - Nonlocal 47 {Organic | Non-local}
Total 206

Notes: Colors indicate between-subjects comparisons that elicit the same within-subject treatment effect
shown in last column.

3 Results

Before presenting the results of our experiment, it is useful to check the balance of

subject’s observable characteristics across treatments. While many researchers use statistical

tests to check for balance of observable characteristics between treatments, the literature

points to some pitfalls of this practice (e.g., Briz et al., 2017; Deaton and Cartwright, 2018;

Ho et al., 2007; Moher et al., 2010; Mutz and Pemantle, 2015). Following this literature,

we report in Table 2 standardized differences across treatments (Imbens and Rubin, 2016;

Imbens and Wooldridge, 2009). Cochran and Rubin’s (1973) rule of thumb is that the

standardized difference should be less than 0.25. Most of the values are below this threshold

but since some comparisons show some imbalance, we control for observable characteristics

in all our subsequent regressions which is the general advice even with randomisation to

treatment (Senn, 1994, 2013).3

2Similarly, Treatment 2 elicits the within-subject treatment effect of local apples given they are organic;
Treatment 3 elicits the within-subject treatment effect of local apples given they are conventional; and
Treatment 4 elicits the within-subject treatment effect of organic apples given they are non-local.

3See also discussion about balance between treatments in Canavari et al. (2019).
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Table 2: Pairwise normalized differences between the treatments for observable
characteristics

Treatment 1 vs. Treatment 2 vs. Treatment 3 vs.
2 3 4 3 4 4

Age 0.120 0.275 0.294 0.175 0.191 0.003
Gender -0.128 -0.414 -0.140 -0.284 -0.012 0.271
Education -0.358 0.197 -0.212 0.552 0.185 -0.430
Income -0.035 0.228 -0.035 0.282 -0.001 -0.269
Occupation 0.183 -0.391 -0.004 -0.548 -0.179 0.370
Residence 0.191 0.057 0.154 -0.126 -0.040 0.090

3.1 Descriptive analysis

We first start our analysis by examining how subjects evaluated the apples over the

different treatments. Figure 1 shows histograms on the hedonic scores Likert scales by apple

attribute and over the bidding rounds (Visual, Information, Sensory treatments). Figure 1a

shows that in the visual treatment, where subjects do not receive any information about

the apples, conventional apples are not evaluated better than organic apples (χ2 = 9.94, p-

value= 0.269) but the distribution for organic apples is shifted to the right once they receive

information that the apples are organic and is statistically different than the conventional

(χ2 = 52.28, p-value< 0.001). Sensory tasting of the apples shifts the distribution even

further and overall organic apples are ranked higher than conventional apples (χ2 = 30.50,

p-value< 0.001).

The lower panel of Figure 1 depicts a similar pattern for the local attribute. At the visual

stage, both apples are evaluated almost the same (χ2 = 7.99, p-value= 0.435) but when

information is revealed in the Information stage the whole distribution is shifted more to the

right for the local apples as compared to the non-local apples (χ2 = 33.79, p-value< 0.001).

After tasting apples at the Sensory stage, differences in hedonic scores between local and

non-local apples vanish (χ2 = 10.15, p-value= 0.180). This suggests that any perceived

advantage of local apples may be offset by the lack of significant differences in taste.

Figure 2 shows Kernel density estimates of bids, for the local and organic attributes

over the bidding rounds (Visual, Information, Sensory treatments). The patterns roughly

reflect the distribution of hedonic scores in Figure 1. For example, at the Visual treatment

(first round of bidding) the distribution of bids for the organic and conventional apples are

roughly the same (Kolmogorov-Smirnov tests fail to reject the null of the equality of the

distributions; values are shown in the graph) and there is a clear shift of bids to the right

for the organic apples under the Information and Sensory treatments (Kolmogorov-Smirnov

tests reject the null of the equality of distributions; shown in the graphs). There is a similar

pattern for the local attribute shown in Figure 2b but it is not as clear. The smaller peak of

the distribution of the bids for the local apples under the Information treatment indicates a

(small) shift to the right albeit smaller than the clear shift to the right for the organic apples
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Figure 1: Histograms of hedonic scores

(a) Organic vs. Conventional

(b) Local vs. Nonlocal
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in Figure 2a. Even thought the shift is small, it is big enough to lead us to reject the null of

the equality of the two distributions (Kolmogorov-Smirnov p-value= 0.004). In the Sensory

treatment, the distribution of bids for the local and non-local apples are similar (we fail to

reject the null according to a Kolmogorov-Smirnov test) which indicates that after tasting

the apples, consumers do not perceive that differences are that large to deserve a premium

price.
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Figure 2: Kernel density estimates of bids

(a) Organic vs. Conventional

(b) Local vs. Nonlocal
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3.2 Econometric analysis

To quantify the treatment effects (premiums for organic and local apples), we next run

regressions analysis with clustered standard errors to account for the possible correlation

between the multiple bids provided by subjects. We first run separate regressions to estimate

the within-subjects effects shown in Table 3 where each column shows results from separate

estimations for each row of Table 1. All regression models include interaction terms of the

apple attribute dummies (organic, local) with rounds in order to capture the differential

effect of the organic and local attributes across rounds (rounds are equivalent to the Visual,

Information and Sensory treatments). Table 4 shows regressions by selectively using the

bids for between subjects comparisons, as indicated in columns 2 and 3 of Table 1. Finally,

Table 5 shows a pooled regression that uses all bids elicited with our design, where treatment

effects are a mix of within and between-subjects comparisons.

To facilitate interpretation, Figure 3 graphically shows marginal effects of the estimated

treatment effects from Tables 3, 4 and 5. As a general remark, the organic attribute com-

mands a higher premium than the local attribute; the latter is often (close to) zero. Con-

sumers value the organic attribute more for local apples (vs. non-local apples) when they

are provided with information in Round 2 while after tasting the apples in Round 3, the

organic premium is approximately similar in magnitude for local and non-local apples (com-

pare Figures 3a and 3c). The premium for local apples is statistically significant for organic

apples (but not for conventional apples) in Round 2 and almost vanishes when subjects taste

the apples in Round 3.

With respect to what we learn from the within and between-subjects comparisons, we

observe that the between-subjects comparisons always result in estimates of marginal effects

with higher imprecision as indicated by the wider confidence intervals. In most cases, the

within-subjects effect is smaller than the between-subjects effect in terms of magnitude but

has smaller confidence intervals. Treatment effects estimated from the model where we

combine within and between-subjects information are somewhat in the middle in terms of

magnitude and also have smaller confidence intervals. In a few cases, as in Figures 3b and 3d,

both the within and the between-subjects effects point to a null effect while the mixed effect

is statistically significant.
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Table 3: Regressions of bids (within-subjects comparisons)

Treatment 1
(Organic | Local)

Treatment 4
(Organic | Nonlocal)

Treatment 2
(Local | Organic)

Treatment 3
(Local | Conventional)

(1) (2) (3) (4)
Constant 0.212 (0.596) -1.345∗ (0.685) 1.330 (1.112) 1.118∗ (0.575)
Local 0.052 (0.037) -0.079∗∗∗ (0.029)
Organic 0.017 (0.038) -0.071∗∗ (0.031)
R2: Information -0.113 (0.075) -0.055 (0.055) 0.144∗ (0.081) -0.063 (0.066)
R3: Taste -0.037 (0.083) -0.136∗∗ (0.054) 0.110 (0.101) -0.103 (0.065)
Organic × R2 0.303∗∗∗ (0.072) 0.213∗∗∗ (0.065)
Organic × R3 0.199∗∗∗ (0.067) 0.269∗∗∗ (0.062)
Local × R2 0.068 (0.060) 0.137∗∗∗ (0.046)
Local × R3 0.011 (0.050) 0.129∗∗∗ (0.048)
Certainty 0.024 (0.018) 0.040∗∗∗ (0.013) 0.054 (0.033) 0.012 (0.012)
Order 0.153∗ (0.089) -0.049 (0.066) -0.341∗∗∗ (0.093) -0.191∗∗∗ (0.064)
Hedonic score 0.054∗∗∗ (0.015) 0.094∗∗∗ (0.013) 0.110∗∗∗ (0.017) 0.075∗∗∗ (0.014)
House money -0.059 (0.075) -0.036 (0.091) -0.263 (0.224) -0.131 (0.105)
Auction Qs score 0.033 (0.039) 0.176∗∗∗ (0.031) -0.087∗∗ (0.038) 0.045 (0.041)
New Environmental Paradigm scale -0.012 (0.009) 0.018∗∗∗ (0.006) 0.003 (0.007) -0.001 (0.004)
Social Responsibility Scale 0.006 (0.005) -0.010∗∗∗ (0.003) 0.010∗∗ (0.005) -0.001 (0.003)
Age 0.010∗ (0.005) 0.003 (0.002) -0.016∗∗ (0.006) 0.001 (0.004)
Male 0.123 (0.105) 0.035 (0.063) -0.037 (0.131) 0.052 (0.060)
Education
Bachelor’s degree -0.086 (0.081) 0.161∗ (0.093) 0.171 (0.158) 0.305∗∗∗ (0.087)
Master’s degree 0.094 (0.072) 0.060 (0.073) 0.177∗ (0.102) -0.000 (0.075)
Doctorate 0.244∗ (0.126) -0.292∗ (0.157) 0.410∗∗∗ (0.119) -0.494∗∗∗ (0.092)
Income
Good 0.215∗∗∗ (0.078) 0.247∗∗∗ (0.075) 0.356∗∗∗ (0.126) 0.057 (0.072)
Very good -0.018 (0.096) 0.190∗∗ (0.082) 0.448∗∗∗ (0.096) 0.401∗∗∗ (0.111)
Occupation
Employed part-time 0.211∗ (0.118) 1.868∗∗∗ (0.128) -0.445∗∗∗ (0.157)
Unemployed -0.357∗∗∗ (0.066) 0.460∗∗∗ (0.096) -0.561∗∗∗ (0.180) 0.041 (0.074)
Student 0.877∗∗∗ (0.195) 0.212∗∗ (0.107) 0.646∗∗∗ (0.220) -0.122 (0.113)
Retired -0.306∗ (0.176) -0.072 (0.093) 0.708∗∗∗ (0.153) -0.005 (0.099)
Self-employed 0.055 (0.148) -0.091 (0.169) 0.066 (0.104)
Residence
Zagreb county 0.385∗∗∗ (0.104) 0.185∗∗∗ (0.066) -0.034 (0.131) 0.118 (0.116)
Other -0.112 (0.163) -0.061 (0.082) -0.450∗∗∗ (0.105) 0.086 (0.115)
Observations 336 282 288 330
R2 0.342 0.577 0.449 0.350
Adj. R2 0.288 0.534 0.397 0.295
F-stat. (p-value) 12.594 (< 0.0001) 133.273 (< 0.0001) 10.809 (< 0.0001) 6.326 (< 0.0001)

Notes: Standard errors in parentheses. * p<0.1, ** p<0.05 *** p<0.01.
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Table 4: Regressions of bids (between-subjects comparisons)

Treatment 2 vs. 3
(Organic | local)

Treatment 2 vs. 3
(Organic | Nonlocal)

Treatment 1 vs. 4
(Local | Organic)

Treatment 1 vs. 4
(Local | Conventional)

(1) (2) (3) (4)
Constant 0.693 (0.576) 0.562 (0.522) -0.547 (0.536) 0.126 (0.482)
Local 0.162∗ (0.092) 0.029 (0.077)
Organic 0.128 (0.085) 0.007 (0.093)
R2: Information 0.056 (0.071) -0.059 (0.070) 0.190∗∗ (0.081) -0.109 (0.069)
R3: Taste -0.033 (0.073) -0.102 (0.072) 0.210∗∗ (0.086) -0.136∗∗ (0.068)
Organic × R2 0.156 (0.131) 0.209∗ (0.114)
Organic × R3 0.172 (0.120) 0.292∗∗ (0.122)
Local × R2 -0.003 (0.130) -0.002 (0.100)
Local × R3 -0.050 (0.131) 0.100 (0.110)
Certainty 0.011 (0.015) 0.002 (0.013) 0.006 (0.017) 0.013 (0.015)
Order -0.158∗∗ (0.067) -0.163∗∗∗ (0.058) 0.140∗∗ (0.062) 0.120∗∗ (0.049)
Hedonic score 0.125∗∗∗ (0.019) 0.081∗∗∗ (0.014) 0.061∗∗∗ (0.020) 0.057∗∗∗ (0.012)
House money -0.010 (0.110) 0.023 (0.087) 0.021 (0.075) -0.044 (0.065)
Auction Qs score 0.011 (0.027) 0.010 (0.027) 0.063∗∗ (0.030) 0.083∗∗∗ (0.024)
New Environmental Paradigm scale -0.005 (0.005) -0.003 (0.005) 0.003 (0.006) 0.005 (0.004)
Social Responsibility Scale 0.003 (0.003) 0.003 (0.002) 0.000 (0.003) -0.005∗∗ (0.002)
Age -0.010∗∗ (0.004) -0.005 (0.004) 0.004 (0.003) 0.004 (0.003)
Male 0.047 (0.065) 0.061 (0.063) 0.099 (0.102) 0.148∗∗ (0.069)
Education
Bachelor’s degree 0.223∗∗∗ (0.081) 0.189∗∗ (0.073) -0.042 (0.073) -0.130∗ (0.069)
Master’s degree 0.024 (0.063) 0.020 (0.060) 0.012 (0.065) 0.030 (0.054)
Doctorate -0.028 (0.078) 0.033 (0.076) 0.088 (0.093) -0.041 (0.069)
Income
Good 0.137∗ (0.072) 0.143∗∗ (0.060) 0.222∗∗∗ (0.063) 0.174∗∗∗ (0.056)
Very good 0.392∗∗∗ (0.086) 0.364∗∗∗ (0.074) 0.180∗∗∗ (0.066) 0.068 (0.057)
Occupation
Employed part-time -0.530∗∗∗ (0.155) -0.364∗∗∗ (0.129) 0.468∗∗∗ (0.154) 0.412∗∗∗ (0.136)
Unemployed -0.073 (0.108) 0.006 (0.089) -0.220∗∗ (0.106) -0.255∗∗∗ (0.081)
Student 0.016 (0.113) 0.112 (0.092) 0.594∗∗∗ (0.123) 0.498∗∗∗ (0.097)
Retired 0.179∗∗ (0.080) 0.201∗∗ (0.083) -0.187∗ (0.095) -0.024 (0.082)
Self-employed -0.045 (0.108) -0.171 (0.115) 0.054 (0.169) 0.145 (0.157)
Residence
Zagreb county -0.170 (0.109) -0.094 (0.091) 0.254∗∗∗ (0.063) 0.270∗∗∗ (0.061)
Other -0.256∗∗ (0.099) -0.207∗∗ (0.084) -0.120 (0.107) -0.074 (0.077)
Observations 309 309 309 309
R2 0.358 0.272 0.291 0.277
Adj. R2 0.299 0.205 0.226 0.211
F-stat. (p-value) 6.282 (< 0.0001) 5.766 (< 0.0001) 6.761 (< 0.0001) 5.828 (< 0.0001)

Notes: Standard errors in parentheses. * p<0.1, ** p<0.05 *** p<0.01.
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Table 5: Regressions of bids (between- and within-subjects)

Constant -0.078 (0.369)
Local -0.009 (0.042)
Organic -0.018 (0.048)
R2: Information -0.069 (0.051)
R3: Taste -0.117∗∗ (0.050)
Organic × R2 0.229∗∗∗ (0.069)
Organic × R3 0.296∗∗∗ (0.073)
Local × R2 0.056 (0.056)
Local × R3 0.108∗ (0.062)
Organic × Local 0.125∗∗∗ (0.035)
Organic × Local × R2 -0.008 (0.057)
Organic × Local × R3 -0.129∗∗ (0.056)
Certainty 0.005 (0.010)
Order of apples -0.008 (0.038)
Hedonic score 0.080∗∗∗ (0.009)
House money 0.033 (0.057)
Auction Qs score 0.041∗∗ (0.018)
New Environmental Paradigm scale 0.002 (0.003)
Social Responsibility Scale 0.001 (0.002)
Age -0.001 (0.002)
Male 0.108∗∗ (0.046)
Education
Bachelor’s degree 0.100∗ (0.051)
Master’s degree 0.029 (0.040)
Doctorate -0.013 (0.054)
Income
Good 0.141∗∗∗ (0.039)
Very good 0.189∗∗∗ (0.043)
Occupation
Employed part-time 0.260∗∗ (0.114)
Unemployed -0.066 (0.059)
Student 0.226∗∗∗ (0.074)
Retired 0.014 (0.054)
Self-employed -0.034 (0.070)
Residence
Zagreb county 0.100∗∗ (0.048)
Other -0.110∗ (0.062)
Observations 1236
R2 0.234
Adj. R2 0.214
F-stat. (p-value) 13.964 (< 0.0001)

Notes: Standard errors in parentheses. * p<0.1, ** p<0.05 *** p<0.01.
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Figure 3: Within- and between-subjects effects of local and organic attributes

(a) Effect of Organic (given local) (b) Effect of Local (given organic)

(c) Effect of Organic (given non-local) (d) Effect of Local (given conventional)
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4 Discussion and conclusions

In this study, we used a second price auction to elicit Croatian consumers’ willingness to

pay for organic and local apple attributes. This method, known for its incentive compatibil-

ity, effectively reduces hypothetical bias, offering a more reliable alternative to hypothetical

choice experiments and contingent valuation methods.

The literature suggests that consumers associate some similar benefits with local and

organic food, such as environmental friendliness and natural quality, but studies have also

shown that the two attributes are not always perceived in the same way (Denver and Jensen,

2014). Our study is consistent with these findings. While consumers showed a higher hedonic

evaluation and WTP for both organic and local apples in the information treatment than

in the visual treatment, a further shift was found for the organic attribute in the sensory

treatment, which was not the case for the local attribute. Therefore, our results underscore

organic attributes’ significant premium over the local attribute.

Our results also have implications from a marketing strategy standpoint since we show

that emphasis on the organic attribute of fresh produce can have a greater impact on con-

sumers than strategies that emphasise the local attribute. This information may be useful

for producers and retailers who want to appeal to consumers who are willing to pay more

for organic produce. Our study also shows limitations of product promotion through tasting

since in our case the sensory experience did not significantly increase consumers’ willing-

ness to pay. Thögersen (2023) resonates with our insights, suggesting origin becomes less

important when trade-offs have to be made and in the presence of other quality cues on

the product, such as organic, eco-, or quality assurance labels. This highlights the interplay

between various quality cues in consumer decision-making.

Previous research has shown that beliefs about the taste of organic and local foods

can have a stronger influence on taste perception than the actual taste itself (Bernard and

Liu, 2017). Our study confirms this phenomenon, especially for local apples. The mere

information that the apple was local increased hedonic ratings, while after tasting, both

local and non-local apples received similar hedonic ratings.

Overall, we show that there are gains using a mixed-subjects design that combines

between- and within-subjects characteristics in an experimental auction eliciting consumers’

WTP in that estimates of treatment effects become less noisy. Our study not only advances

our understanding for organic and local food preferences but also sets a new benchmark

for methodological choices in preference elicitation research, particularly in the context of

experimental auctions.
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Corgnet, B., R. Hernán-González, P. Kujal, and D. Porter (2014). The effect of earned
versus house money on price bubble formation in experimental asset markets. Review of
Finance 19 (4), 1455–1488.

Davidson, K. A., K. A. Davidson, B. Khanal, and K. D. Messer (2023). Are consumers no
longer willing to pay more for local foods? a field experiment. Agricultural and Resource
Economics Review , 1–21.

Deaton, A. and N. Cartwright (2018). Understanding and misunderstanding randomized
controlled trials. Social Science & Medicine 210, 2–21.

Denver, S. and J. D. Jensen (2014). Consumer preferences for organically and locally pro-
duced apples. Food Quality and Preference 31, 129–134.

Diggle, P. J., P. Heagerty, K.-Y. Liang, and S. L. Zeger (2002). Analysis of Longitudinal
Data (2nd ed.). New York, USA: Oxford University Press Inc.

Drichoutis, A. C., S. Klonaris, and G. S. Papoutsi (2017). Do good things come in small
packages? Bottle size effects on willingness to pay for pomegranate wine and grape wine.
Journal of Wine Economics 12 (1), 84–104.

17



Eko-Zadar (2022). Report on the status of organic agriculture and industry in Croatia.

Fischbacher, U. (2007). z-tree: Zurich toolbox for ready-made economic experiments. Ex-
perimental Economics 10 (2), 171–178.

Ho, D. E., K. Imai, G. King, and E. A. Stuart (2007). Matching as nonparametric preprocess-
ing for reducing model dependence in parametric causal inference. Political Analysis 15 (3),
199–236.

Imbens, G. W. and D. B. Rubin (2016). Causal Inference for Statistics, Social, and Biomed-
ical Sciences, An introduction. Cambridge and New York: Cambridge University Press.

Imbens, G. W. and J. M. Wooldridge (2009). Recent developments in the econometrics of
program evaluation. Journal of Economic Literature 47 (1), 5–86.

Jacquemet, N., R.-V. Joule, S. Luchini, and J. F. Shogren (2009). Earned wealth, engaged
bidders? Evidence from a second-price auction. Economics Letters 105 (1), 36–38.

Kupper, L. L. and K. B. Hafner (1989). How appropriate are popular sample size formulas?
The American Statistician 43 (2), 101–105.

Li, S. and Z. Kallas (2021). Meta-analysis of consumers’ willingness to pay for sustainable
food products. Appetite 163, 105239.

Liu, H. and T. Wu (2005). Sample size calculation and power analysis of time-averaged
difference. Journal of Modern Applied Statistical Methods 4 (2), 434–445.

Logatcheva, K., M. van Galen, B. Janssens, and G. Splinter (2018). Business opportunities
croatian fruit and vegetables growers.

Moher, D., S. Hopewell, K. F. Schulz, V. Montori, P. C. Gotzsche, P. J. Devereaux, D. El-
bourne, M. Egger, and D. G. Altman (2010). CONSORT 2010 explanation and elabora-
tion: Updated guidelines for reporting parallel group randomised trials. BMJ 340.

Mutz, D. C. and R. Pemantle (2015). Standards for experimental research: Encouraging
a better understanding of experimental methods. Journal of Experimental Political Sci-
ence 2 (2), 192–215.

Piracci, G., E. Lamonaca, F. G. Santeramo, F. Boncinelli, and L. Casini (2024). On the
willingness to pay for food sustainability labelling: A meta-analysis. Agricultural Eco-
nomics 55 (2), 329–345.

Printezis, I., C. Grebitus, and S. Hirsch (2019). The price is right!? a meta-regression
analysis on willingness to pay for local food. PLOS ONE 14, e0215847.

Sackett, H., R. Shupp, and G. Tonsor (2016). Differentiating “sustainable”’ from “organic”’
and “local”’ food choices: Does information about certification criteria help consumers?
International Journal of Food and Agricultural Economics 4 (3), 17–31.
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Thögersen, J. (2023). How does origin labelling on food packaging influence consumer prod-
uct evaluation and choices? a systematic literature review. Food Policy 119, 102503.
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Sample size calculations

Our per treatment sample size was decided based on sample size calculations and served as
a stopping rule for this experiment when we achieved the minimum necessary per treatment
sample. Assuming α = 0.05 (Type I error) and β = 0.20 (Type II error), the per group
(treatment) minimum sample size required to compare two means µ0 and µ1, with common
variance of σ2 in order to achieve a power of at least 1 − β is given by Diggle et al. (2002)
pp. 30; Liu and Wu (2005); Kupper and Hafner (1989):

n =
2(z1−α/2 + z1−β)

2(1 + (M − 1)ρ)

M(µ0−µ1

σ
)2

(1)

To take into account the repeated measurement, the formula includes the number of
repeated measurements M (in our case it is M = 3) as well as a value for the correlation
ρ between observations for the same subject. For α = 0.05 and β = 0.20 the values of
z1−α/2 and z1−β are 1.96 and 0.84, respectively. To calculate a minimum sample size, one
needs to feed the above formula with values for σ and the minimum meaningful difference
d = µ0 − µ1. To specify the necessary parameters to feed the above formula, we extracted
information from the study of Čagalj et al. (2016), which also elicits valuations for organic
apples from a sample of Croatian consumers using the BDM mechanism. The value of σ for
the organic apples is on average 0.7 across their treatments, and given a value of ρ = 0.3 we
can detect differences as small as d = 0.3 with roughly 45 subjects per treatment. In Čagalj
et al. (2016), differences in bids between organic and conventional apples are much larger (at
least 0.7), so our per treatment sample size calculation stands even for much larger values
of σ.

∗Associate Professor, Department of Agricultural Economics & Rural Development, Agricultural Uni-
versity of Athens, Iera Odos 75, 11855, Greece, tel: +30-2105294781, e-mail: adrihout@aua.gr.

†Professor, University of Zagreb Faculty of Agriculture, Department of Marketing in Agriculture,
Svetošimunska cesta 25, Zagreb, Croatia, tel:+38-512393739, e-mail: mcerjak@agr.hr.

‡Professor, University of Zagreb Faculty of Agriculture, Department of Marketing in Agriculture,
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Welcome and introduction 

 

Welcome to the sensory laboratory of the Center for Experimental Economics at the University of 
Zagreb Faculty of Agriculture. 

You will participate in the survey of consumers' preferences and willingness to pay for different types 
of apples in the form of an experimental auction on the computer. To participate, you only need basic 
keyboard and mouse skills to navigate through the survey and provide your answers. 

When we start the program, the screen will give you introductory information about the survey. This 
is followed by a note about the protection and use of your data. There you will enter your contact 
information and once again confirm your consent to participate by clicking on the appropriate box. 

Then follows the main part of the survey, which consists of three parts: 

1. Introductory task on counting zeros (0) in matrices with zeros and ones. 

2. Series of three auctions with evaluation of two types of apples. 

3. Demographic questions and scales. 

In the task from the first part, you can earn extra money in addition to the participation fee. The task 
is to correctly count zeros in tables or matrices with zeros and ones. If you enter the correct number 
of zeros in the box provided, you can earn 50 cents per die, which you will receive when you are 
randomly selected. There are 10 matrices and there is a possibility to win an additional prize of 
maximum 5.00 euros. 

Before the auctions in the second part of the research, the program stops and you will receive detailed 
instructions on how to participate in the auction. After that there is a short quiz to check if you have 
understood the instructions correctly. 

In the third part of the survey there are general questions and questions about how much you agree 
with certain statements. 

The program is divided into phases, and each phase can only begin when all participants have 
completed the previous phase. As long as you see the "Next" or "Continue" button on the screen, you 
can move to the next screen. If the message "Wait to continue" appears, you must wait until all 
participants have completed the previous phase. So do not rush: if you are too fast, you will often 
have to wait for others. 

Do not communicate with other participants during the study as this may lead to research error. If you 
have questions, hold your hand up to the window or call the moderator so that you disturb the other 
participants as little as possible. 

Today's survey will take about 60 minutes to complete. At the end of the survey you will receive a 
voucher for 20 euros from the store DM for your participation.  

For the auctions, you will be randomly divided into two groups of four, and you will not know who you 
are in the group with. One person from each group will be randomly selected and given the right to 
earn by counting zeros and possibly buy apples. 

 

Now please take out a slip of paper with a three digit number on it. This is your code (ID) to which the 
data you entered will be linked - to ensure anonymity. 

Finally, please turn off your cell phones and other electronic devices and we can begin. If the mouse 
is idle, just click and move it to wake it up. 

Experimental Instructions

[This is the (translated from Croatian) script that was delivered orally by the experimenter
to subjects, once they were seated in the lab.]
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[These are screen captures from zTree.]

**Introduction and Informed Consent form**
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**Instructions and practice with the zero counting task**
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**The zero counting task**
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INSTRUCTIONS FOR THE 2ND

PRICE AUCTION

2nd price auction procedure
IN GENERAL
• A second price auction usually has four steps:

1. presentation of the product that is the subject of the auction 
(physically or on the computer)

2. auction participants make bids for the subject of the auction 

3. ranking of bids from the highest to the lowest

4. decision on purchase: the participant whose offer is the highest 
buys the product at the price of the second highest bid.

[This is the (translated from Croatian) presentation that was delivered both orally and to
subjects’ screen, right before the auction starts.]
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Second price auction procedure

• Example of an auction:
• 4 people participate in the second 

price auction for ½ l beer in a can.

• Each participant makes his offer 
independently of the others.

• Let the offers be as follows:

Particip

ant

Offer, 

EUR

Ana 1.50

Božo 1.20

Maja 1.60

Tin 1.30

Second price auction procedure (cont.)

• Auction result:
• the highest bid is €1.60 for a ½ l 

can of beer,

• participant Maja buys the product,

• the price she pays is €1.50 for a 
can of beer ½ l (the second highest 
bid).

• Bids ranked from highest to 
lowest:

Participant Offer, EUR

Maja 1.60

Ana 1.50

Tin 1.30

Božo 1.20
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Today's Second Price Auction

• We will have three auction rounds for two types of apples

• Auctions will take place in groups of 4 people

• In addition to placing bids for apples, you will rate how much you like 
each apple in each round. 

• One person will be randomly selected from each group to receive 
earnings from counting zeros.

Today's Second Price Auction (cont.)

• You will enter your bids by clicking on the buttons of different 
monetary amounts that you combine to get the amount you want.

• Examples of buttons for selecting the bid amount:

• If you want to offer € 3.5, you should click 3 times on +1 €  and once on 
+50 ct.

• To reduce the bid from € 3.5 to €3.3, double-click - 10 ct.

• When you have entered the desired amount, you will be asked to 
confirm it.

- 10 ct - 50 ct

+10 ct + 50 ct

- 1 €

+1 €
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Today's Second Price Auction (cont.)

• In each round of the auction, you will bid for two types of apples in 
EUR per kg

• You will receive the following information on the screen:

• about products, i.e. apples

• about the ongoing auction round

• Be as realistic as possible: offer as much as the apples worth for you 
based on the available information! 

Why to be realistic?

• Bid for the apples as much as they are really worth to you:
• If you give more than you really want to give, you may have to buy an apple at 

a higher price than you would like,

• If you offer less than they would really like to pay, you will not be able to buy 
the apple you like at an acceptable price.
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The result of todays auction

• After the third auction, the computer will randomly determine:
1. one of the three auctions as a binding auction
2. one of the two types of apples as binding.

• As already explained, one participant from each group of 4 will be 
randomly selected:
• He/she gets the earning from the zero counting task.
• He/she buys apples only if he/she is the highest bidder in the binding auction for the 

binding apple.

• The others do not get earning from zero counting and do not buy apples.

Examples of possible outcomes of today's 
auction
• Example 1:

• the participant was randomly selected from the group and made the highest 
bid in the 2nd auction for apple B,

• by random selection, the binding auction is the 2nd auction, and the binding 
product is apple A.

• Outcome:
• The participant receives compensation for participation and zero counting 

money.

• Does not buy apple because he/she did not make the highest bid for apple A 
(the binding apple).
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Examples of possible outcomes of today's 
auction (cont.)
• Example 1:

• the participant was randomly selected from the group and made the highest 
bid in the 1st auction round for apple B,

• by random selection, the binding auction is the 1st round, and the binding 
product is apple A.

• Outcome:
• The participant receives compensation for participation and zero counting 

money.

• He/she buys apple A because he/she did make the highest bid for apple A 
(the binding apple).

Final remarks:

• Only one, randomly selected, person from an auction group of four 
have a chance to buy apples.

• The price that person pays is the second highest price in the binding 
auction round for the binding type of apple.

• Other participants have no chance to buy apples, that is, they do not 
spend money on apples.
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Auctions phase

• A test auction follows for practice (for toothpaste) and then three 
rounds of auctions, each for two types of apples.

• The test auction does not affect the final result of the auction.

• Read the instructions on the screen carefully, answer and place your 
bids as you really mean it!
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[These are screen captures from zTree.]

**Practice auction and review questions**
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**Apple evaluation and Auction Round 1 (no information)**
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**Apple evaluation and Auction Round 2 (information provided)**
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**Apple evaluation and Auction Round 3 (taste apples)**
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**Final screens*
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