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CHAPTER 11

Consumers’ Willingness to Pay for Bioplastic Plant 
Containers

Barrett Kirwan, Brenna Ellison, and Atul Nepal
Agricultural and Consumer Economics, University of Illinois at Urbana-Champaign

Abstract
This chapter reports on consumers’ willingness to pay for bioplastic plant contain-
ers. We have determined – through hypothetical surveys, experimental auctions, and 
market experiments – that consumers’ willingness to pay will more than offset the 
higher marginal cost of production. Respondents to a stated-preference survey indi-
cated a willingness to pay between $0.25 and $0.65 more for a bioplastic container 
than for a traditional container. When given the opportunity, customers at a farmers’ 
market paid on average $0.89 - $1.14 to have a houseplant replanted from a tradi-
tional plastic container into a bioplastic container. After accounting for observable 
characteristics and the pro-social preferences of farmers’ market attendees, we find 
a willingness to pay a $0.32 - $0.35 premium for bioplastic containers containing 
soy or DDGS relative to paper-fiber containers. In a more traditional market setting, 
customers appear to be somewhat sensitive to price. A 1% increase in the price of a 
tomato plant in a 4.5-inch bioplastic container resulted in a 2.27% decrease in the 
quantity sold. On the whole, the evidence indicates that consumers will pay a $0.33 
premium for a plant in a bioplastic container that provides a fertilizer effect, healthy 
root development, and biodegrades in soil. Although the consumers are relatively 
price sensitive, a segment of the market will pay up to a $1.14 premium. 

Introduction
Economists define a good’s value as the rate at which a person will trade other goods 
for it. When the good is bought and sold in a market, its price reveals its value. The 
good is purchased when the price is below buyers’ willingness to pay, and it is sold 
when the price exceeds sellers’ willingness to accept, which usually depends on the 
marginal cost of production. Before the good is bought or sold, however, the market 
cannot reveal the good’s value. Instead, we must rely on surveys, experimental auc-
tions, and market experiments.
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Various methods have been designed to determine consumers’ willingness to pay 
for non-market goods. A survey is typically the most cost-effective method, but when 
asked about goods with which they are unfamiliar, respondents often misreport their 
true willingness to pay. Alternatively, one might sell the product on a limited basis 
at various price points. This approach, however, can only be pursued after substan-
tial expense for product development and production.

To balance cost-effectiveness with the advantages of a real-world market setting, 
economists implement experimental auctions. An experimental auction has the 
advantages of a real-world market because participants must use their own money 
to purchase a prototype of the non-market good. And, by the nature of an auction, 
the economist receives multiple bids, representing the participants’ willingness to 
pay, for each unit actually sold.

In this chapter, we report consumers’ willingness to pay for bioplastic containers as 
elicited through hypothetical surveys, experimental auctions, and market experiments.

End Consumers vs. Horticultural Producers
We will focus on the willingness to pay (WTP) for bioplastic plant containers by end 
consumers, such as landscapers, homeowners, gardeners, and hobbyists. Although 
the bioplastic containers considered in this book were designed with the horticultural 
producer in mind, producers’ willingness to adopt this new technology depends to 
a large extent on the willingness to pay expressed by end consumers. Horticultural 
producers strive for sustainability, and they inherently value durability. Containers 
must withstand the production process, including planting, transportation, and reg-
ular irrigation. The technical challenges addressed by this project included making 
a plant container durable enough to withstand growing conditions and yet degrad-
able once planted in the ground or deposited in compost. Once these specifications 
are achieved, horticultural producers’ willingness to pay for bioplastic containers 
will depend entirely on how the containers affect revenue relative to their impact 
on the cost of production. The willingness to pay expressed by end consumers, on 
the other hand, depends on their own preferences and their budget. No simple for-
mula exists to calculate consumers’ WTP; instead, we must rely on both stated and 
revealed preferences.

Challenges and Solutions
It may seem that the simplest way to find out how much somebody values something 
is to just ask. However, “what people say is different from what they do” (Hausman, 
2012). This phenomenon is known as hypothetical bias. “Hypothetical bias is the bias 
that arises in answering a hypothetical question with which the respondent has no 
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market experience” (Hausman, 2012). Buyers tend to overstate their willingness to 
pay in response to hypothetical questions about how they value a product (see List and 
Gallet [2001] for a review). A common approach to minimize this bias is to require 
people to pay for a product in an artificial market setting.

Experimental auctions are set up as stylized markets where participants pay their 
own money to obtain the item in question. Consequently, participants consider 
many of the same issues they would in an actual market (Lusk, 2003). Since partici-
pants offer to pay with their own money, they must confront the trade-offs inherent 
to spending their money on the item in the auction or something else they desire. In 
this setting, participants must bear the cost of offering to pay more than they value 
the item. Ideally, the prospect of a binding monetary transaction will decrease the 
likelihood that consumers overstate their willingness to pay. To the extent the cost 
counteracts the incentive the participant might have to overstate their willingness to 
pay, an experimental auction reduces hypothetical bias.

Despite the advantages of an experimental auction over stated preferences, it may 
still have some of the same weaknesses, especially if it is conducted in a laboratory. 
Sample selection continues to be a concern; people who are willing to participate in 
a study might differ systematically from the typical consumer. Levitt and List (2007) 
suggest that those who are willing to participate in a study might have pro-social 
preferences or “readily cooperate with the experimenter and seek social approval.” 
Such a selection effect will yield an upper bound on consumers’ willingness to pay for 
pro-social goods. Experimenter-demand effects also play an important role in economic 
experiments, a fact that has concerned researchers for more than one hundred years:

It is to the highest degree probable that the subject[’s]…general attitude of 
mind is that of ready complacency and cheerful willingness to assist the 
investigator in every possible way by reporting to him those very things 
which he is most eager to find, and that the very questions of the experi-
menter…suggest the shade of reply expected….Indeed…it seems too often 
as if the subject were now regarded as a stupid automaton. (Pierce [1908] as 
quoted in Levitt and List [2007].)

The Hawthorne effect mimics experimenter-demand effects; experimental subjects’ 
behavior differs when they believe their actions are scrutinized. In particular, subjects 
will behave in a more pro-social, moralistic way in an experiment than they would 
otherwise (see, e.g., List [2006]). In an experimental auction, the incentives to pro-
vide more pro-social and moralistic answers are likely to be diminished because such 
responses have an economic cost to the participant.
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Closely related to the Hawthorne and experimenter-demand effects is the notion of 
reciprocal obligation whereby experimental subjects feel indebted to the experimenter 
and behave in such a way as to “repay” the experimenter. This concern is particularly 
important when the experimental auction means to examine subjects’ relative value 
by gifting the subject with a good and asking the subject to bid to replace the gifted 
good with a different good.

An experimental auction conducted in a market setting, such as a supermarket, 
however, has numerous advantages that attenuate concerns with lab experiments. 
Because customers in a market are focused on purchasing products, participants 
recruited from this pool are likely to be more aware of their budget constraint. In 
the marketplace, participants are likely to be better informed because information 
on the price of products that are substitutes for the item of interest will be more eas-
ily available. In a market setting, consumers also are primed to use the decision rules, 
heuristics, and rules of thumb they might typically use when considering a purchase.

A market in which prices vary randomly over time addresses many weaknesses of 
the experimental auction outlined above. The market setting overcomes concerns that 
subjects in experimental auctions over-bid because they feel an obligation to recip-
rocate to the experimenter for the initial “gift.” A market setting also reduces the 
concern that participants self-select into the study. The experimenter plays the role 
of a vendor, thereby reducing the Hawthorne effect.

Valuing an Experience Good
If the buyer is unfamiliar with the product, however, even a pseudo-market might 
not reveal buyers’ true valuation. Morwitz et al. (2007) found that “familiarity with 
the new product leads to more successful forecasts of whether people will buy it” 
(Hausman, 2012).

A pervasive obstacle to determining buyers’ willingness to pay for bioplastic con-
tainers is their unfamiliarity with the product. Until producers integrate the bioplastic 
containers into their production system, they are uncertain about the possible savings 
and therefore uncertain about their willingness to pay. End consumers are doubly 
uncertain: not only are they unfamiliar with the qualities of the bioplastic contain-
ers, but they are also unfamiliar with the value of a petroleum-based plastic container 
and, hence, lack a point of reference when determining the value of the new product.

Overcoming buyers’ unfamiliarity requires careful and deliberate education. Buyers 
need to understand the true characteristics of the product, and they need to know 
the inherent trade-offs among traits. To minimize hypothetical bias, it is important 
that the information provided to the buyers be factual. We cannot expect to mini-
mize hypothetical bias if buyers are given hypothetical characteristics. To this end, 
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all information provided to research participants is based on the results of extensive 
testing of each biocontainer’s characteristics (see, e.g., Kratsch et al. [2015]).

Determining Consumers’ Willingness to Pay
We employed several methods to determine the value of the bioplastic containers 

to horticulture producers and end consumers. We conducted a convenience survey, 
auctioned the containers at a farmers’ market, and randomized prices in a market set-
ting. Each method has strengths and weaknesses, but when we examine the results 
overall, we get a consistent picture of people’s WTP. 

Stated Preferences
To establish a starting point1, we conducted an intercept survey at a large Midwest 
university during an open house for parents of prospective students in March 2014. 
Respondents were asked to provide their WTP for six kinds of 4.5-inch bioplastic 
containers and a traditional plastic container.

The survey was designed to make a lot of information easily accessible to respon-
dents. Two panels of the survey are illustrated in Figure 11.1.

1 “The [NOAA Blue-Ribbon] Panel concludes that CV studies can produce estimates reliable 
enough to be the starting point…” (Arrow et al., 1993).

Figure 11.1. Sample survey questions.

Container 1
(PLA-SOY 50-50)

Container 7
(Plastic container)

Plant quality

Biodegradable in 
soil in 6 months

Recyclable

Root improvement YES NO

Fertilizer effect YES NO

I would be willing  
to pay $                  . $                    . $                    .
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Pictures were also displayed to help respondents better visualize the contain-
ers’ characteristics. Figure 11.2 illustrates the containers’ biodegradability. Figure 
11.3 uses a marigold to illustrate the fertilizer effect of the soy-based containers, as 
reported by Schrader et al. (2013), while Figure 11.4 shows the fertilizer effect for 
tomato plants. Figure 11.5 demonstrates the improved root health caused by the soy 
containers. We also had physical examples of each container on hand so respondents 
could pick them up and examine them.

Figure 11.3. Marigolds indicating fertilizer effect of soy-based containers (displayed to 
respondents). Plants were grown with the same low-level fertilizer treatment. The plant 
on the left was grown in a PLA-SP.A (50/50) container; the one on the right was grown in 
a petroleum-based plastic (PP) container made on the same injection mold. (Photo: Jeni 
Maiers, Center for Crops Utilization Research)

Figure 11.2. Picture for biodegradation (displayed for respondents). 
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We collected data from 72 respondents regarding their willingness to pay for each 
container type, including their willingness to pay for a traditional plastic container. 
We report the difference between each respondent’s value of the traditional plastic 
container and that of the bioplastic containers. The box plots in Figure 11.6 illustrate 
the distribution of consumers’ willingness to pay for each container type relative to 
a traditional plastic container. Several features of the stated preferences stand out. 
Foremost is the range of responses. At the high end, respondents reported they were 
willing to pay $4.50 more for a bioplastic container than a traditional plastic con-
tainer. Such high values clearly indicate the presence of hypothetical bias. At the 
low end, respondents valued bioplastic containers $0.50 less than traditional plastic 

Figure 11.5. Root comparison of plants grown in soy-based container (left) and petro-
leum-based container (right) (displayed for respondents).

Figure 11.4. Tomato plants indicating fertilizer effect of soy-based containers (displayed 
for respondents).
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containers. The wide range of responses is consistent with respondents’ unfamiliar-
ity with the value of a single, empty 4.5-inch plant container. The mean WTP ranges 
from $1.54 for PHA-DDGS (80/20) to $3.57 for PLA-SP.A (50/50). Because of some 
very high WTP responses, the median WTP better represents the typical respondent’s 
value than the mean WTP. The median willingness to pay was $0.65 for PLA-SP.A 
(50/50), $0.50 for PLA-BioRes™ (80/20), $0.28 for PLA-Lignin (80/20), $0.43 for 
PLA-DDGS (80/20), $0.25 for PHA-DDGS (80/20), and $0.03 for PUR-coated 
Paper Fiber containers. Details about material types can be found in Chapter 5. For 
reference: PLA = polylactic acid, PHA = polyhydroxyalkanoate; SP.A = proprietary 
soy polymer developed at ISU; DDGS = dried distillers grains with solubles; BioRes™ 
= modified DDGS made by Laurel Biocomposite. 

Except for the PUR-coated Paper Fiber container, the median premium reported 
by consumers for each type of bioplastic container is large enough to offset higher 
production costs. For the reasons noted above, however, these stated preferences 
might be inflated relative to what consumers would actually pay in the market place. 
For this reason, we also conducted an experimental auction to elicit consumers’ will-
ingness to pay. 
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An Experimental Auction at a Farmers’ Market
To determine end-consumers’ preferences and willingness to pay for the six proto-
type bioplastic containers currently not available in the market, we implemented an 
experimental auction at a Midwest farmers’ market on three different Saturdays in 
the fall of 2014. This setting has several advantages. First, the market setting involves 
a considerable vendor/customer interaction, which our research design closely approx-
imates. Second, potted plants are regularly sold in this marketplace, further reducing 
the artificiality of our experiment. Third, shoppers at farmers’ markets, who are 
reputed to be more environmentally conscious, are more likely to be representative 
consumers of this product. 

As with the stated-preference survey, we informed study participants of the char-
acteristics of bioplastic containers by displaying Figures 11.2, 11.3, 11.4, and 11.5. 
In addition, participants were given detailed descriptions of the containers they were 
bidding on. 

The experimental auction followed this procedure: Upon consenting to participate in 
the study, participants were endowed with a house plant – a Maranta or a Dracaena – 
in a 4.5-inch traditional petroleum-based plastic container.2 Participants were informed 
that the plant was theirs to keep, regardless of the outcome of the study. They were 
then told they would have a chance to purchase one of the 4.5-inch bioplastic con-
tainer prototypes as part of an experimental auction. The participants were also told 
that if they “won” the auction, a member of the research team would transplant their 
houseplant from the traditional petroleum-based plastic container into the appropriate 
bioplastic container to take home. Both petroleum-based plastic and bioplastic con-
tainers were of the same sizes. Because the participant knew they could bid zero and 
keep the plant in the petroleum-based container, the amount of the bid can be inter-
preted as the premium the participant was willing to pay for a bioplastic container. 

Although we could have used many different auction designs – first price, Nth price 
(second price), Becker-Degroot-Marschack (BDM) mechanism, or the random Nth 
price auction – we employed the Becker-DeGroot-Marschak (BDM) auction mech-
anism (Becker et al., 1964). Here, participants are asked to place a bid on a given 
product – in our case, a bioplastic container – that reflects how much they are willing 
to pay for the product. The consumer’s willingness to pay is compared to a binding 
price, which is randomly chosen from a uniform distribution of prices. The price is paid 
if the participant’s willingness to pay, i.e., the bid, exceeds the price. Otherwise, if the 
bid is lower than the price, the participant does not purchase the bioplastic container.

2 To avoid the bias due to the plant type, only one type of plant was available for each day.
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Because the binding price is drawn at random, participants are advised that it is 
in their best interest to submit a bid equal to the price they are willing to pay for 
the product. Bidding higher than one’s true willingness to pay could lead to paying 
more than one’s true value of the product. However, underbidding could cause an 
individual to miss an opportunity for a profitable purchase (see Becker et al. [1964] 
for more on the BDM auction mechanism).

Average Willingness to Pay. Table 11.1 shows the mean willingness to pay values 
for each of the six bioplastic containers. We restricted bids to be between $0 and 
$2 because of the low product cost. The table shows that the average bids ranged 
from $0.67 (PLA-Lignin) to $1.14 (PLA-SP.A). Fisher’s LSD procedure revealed 
two distinct categories of biocontainers. The first category includes the PLA-SP.A, 
PLA-BioRes™, and PHA-DDGS containers with willingness to pay values of $1.14, 
$1.10, and $1.06, respectively. There were no significant differences in the average 
bids for these biocontainers; however, this group is significantly different from the 
PUR-coated Paper Fiber and PLA-Lignin biocontainers (willingness to pay values 
of $0.68 and $0.67, respectively). 

Table 11.2 presents regression results for the willingness to pay.  Bids were modeled 
as a function of biocontainer type, socio-demographic characteristics, and environ-
mentally friendly behavior; overall, this specification accounted for 22.6% of the 
variance in willingness-to-pay bids. Confirming the results in Table 11.1, we see that 
consumers were willing to pay a $0.35, $0.32, and $0.33 (all p-values < 0.05) pre-
mium relative to the paper fiber bio-container for the PLA-SP.A, PLA-BioRes, and 
PHA-DDGS biocontainers, respectively.

Table 11.1. Average willingness to pay (WTP) for bioplastic containers.

Bioplastic container Number of bids Average willingness to pay

PLA-SP.A (50/50) 25 $1.14a

PLA-BioRes™ (80/20) 41 $1.10a

PHA-DDGS (80/20) 36 $1.06a

Recycled PLA (VistaTek) 33 $0.89ab

PUR-coated Paper Fiber 28 $0.68b

PLA-Lignin (80/20) 31 $0.67b

Note: Averages with the same letter in a column are not significantly different at the 5% significance level.



Barrett Kirwan, Brenna Ellison, and Atul Nepal 225

A Market for Bioplastic Containers
Ultimately, the best way to determine what consumers will pay for a product is to 
sell it in an active market. Buyers participating in an active market are free from the 
potential sources of bias found in surveys or experimental auctions. Hypothetical 
bias is not a concern because the market is not contrived or hypothetical. Because 

Table 11.2. Regression estimates for willingness to pay.

Variable Estimate 

Intercept 0.806**

PLA-SP.Az 0.353*

PLA-BioResz 0.321*

PLA-Ligninz -0.086

Recycled PLAz 0.115

PHA-DDGSz 0.333*

Femaley 0.038

35 ≤ Age ≤ 54 yearsx 0.467**

Age ≥ 55 yearsx 0.112

$50k ≤ Hhold Inc < $100kw -0.057

Household Income ≥ $100kw 0.182

Bachelor’s Degreev -0.048

Own Homeu -0.477*

Rent Homeu -0.215

Rent Aptu 0.024

High Env Behavt 0.213*

R-Squared 0.226

Note: ** and * denote significance at the 1% and 5% levels, respectively.
z Relative to the PUR-coated Paper Fiber container
y Relative to male
x Relative to participants in the Age<35 years category
w Relative to the Income<$50k category
v Relative to those without a bachelor’s degree
u Relative to those who classify their residence as ‘Other’
t Relative to those who engage in less than four environmentally-friendly behaviors ‘Often’ or ‘Always’
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the setting mimics a typical market setting, sample selection bias is minimized. 
Experimenter-demand effects are also minimized because the experimenter plays the 
role of a vendor. Market participants are not explicitly compensated, so reciprocal 
obligation is not a concern. The Hawthorne effect plays a role only insofar as con-
sumers perceive that their actions are being scrutinized; thus it can be minimized by 
closely mimicking a typical market experience. 

Researchers can obtain more information from a market setting than from stated-
preference surveys or experimental auctions. By varying prices, we can determine the 
entire demand schedule. The demand schedule reveals consumers’ willingness to pay 
and their sensitivity to price changes. Any attempt to segment the market or price 
discriminate requires knowledge of the product’s demand schedule. Because of the 
bioplastic containers’ unique characteristics, suppliers will be competitive monopolists 
and have a small degree of market power. In such a setting, optimal pricing requires 
more than the consumers’ marginal willingness to pay. It requires knowledge of the 
demand schedule.

One challenge encountered with this approach, however, is the fact that end con-
sumers purchase potted plants, not containers separately. While we can design an 
experimental auction to isolate consumers’ value for the bioplastic container, in a 
natural market setting we are limited to estimating demand for plants in bioplastic 
containers. Specifically, we sold tomato plants in soy-based bioplastic containers at 
an annual flower show and plant sale at a large Midwestern university over two days 
in April 2015. The following biocontainers were used: PLA-SP.A (60/40), PLA-SP.A-
BioRes™ (55/35/10), and PLA-SP.A-BioRes™ (55/30/20). Thousands of consumers 
attend the plant sale, and it typically generates over $50,000 in revenue. Because the 
biocontainers are an experience good, we provided similar information to consum-
ers as we did for the earlier research participants.

The key to measuring the demand schedule is price variation. According to the 
“law of demand,” prices and quantity purchased are inversely related. In other words, 
fewer items will be purchased as the item’s price increases. Each day of the sale we 
implemented a different mechanism to vary the price. On the first day, we imple-
mented a “Dutch auction,” which is used to sell flowers in the Netherlands. Over 
the course of an hour we sold a limited “lot” of tomato plants and reduced the price 
every 15 minutes. At the end of the hour, we restocked the tomato plants and reset 
the price to the highest level. The price schedule was displayed next to a large clock.

On the second day, we set prices for each of the soy-based containers in 50-cent 
increments from $2.50 to $4.50, and we rotated prices among the container types 
every 30 minutes. We priced traditional plastic containers at $2.00 for the entire day.
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Figure 11.7 illustrates the demand schedule revealed in this market. The demand 
curve is relatively flat, with an average price elasticity of -2.27 (s.d. 0.645). In other 
words, increasing the price by 1% caused demand to fall by 2.27%.

Conclusions
The potential impact of bioplastic containers on the horticulture industry ultimately 
depends on the willingness of end consumers to pay for the new technology. This 
chapter reported research focused on determining consumers’ willingness to pay 
(WTP) for bioplastic containers.

We determined that consumers will pay a premium for bioplastic containers that 
improve root health, have a fertilizer effect, and biodegrade in soil. The exact size 
of the premium varied based on the market segment. A general survey indicated a 
median WTP of $0.25 – $0.65. The results from an experimental auction, where par-
ticipants paid money to purchase a bioplastic container, revealed a WTP as high as 
$1.14. After accounting for the characteristics and pro-social preferences of the auc-
tion participants, we estimated a WTP of $0.33 relative to paper-fiber containers, in 
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Figure 11.7. Demand schedule for tomato plants in bioplastic containers.
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line with the survey results. When we examined consumers’ price sensitivity at a plant 
sale, we found consumers to be price sensitive, responding to a 1% price increase by 
decreasing purchases by 2.27%.

Overall, consumers were willing to pay a moderate premium for the bioplastic 
containers developed in this project. Some market segments will pay a substantial 
premium, while the typical consumer will be price-sensitive. Although we educated 
the consumers in our studies, we anticipate that, once consumers experience the ben-
efits of bioplastic containers in their own gardens and landscapes, their willingness 
to pay will increase.

Summary
• Consumers’ willingness to pay depends on their preferences and their budget 

constraint.
• Because of the novelty of bioplastic plant containers, when surveyed, some consumers 

say they will pay a very large premium, $1.54-$3.57 on average versus a median 
WTP of $0.25-$0.65.

• Experimental auctions at a Midwest farmers’ market revealed a $0.67-$1.14 WTP to 
have a houseplant transplanted from a traditional container to a bioplastic container.

• At a large flower show and plant sale, customers exhibited a price elasticity of 
2.27, meaning purchases decreased by 2.27% in response to a 1% price increase.

• Overall, consumers are willing to pay a premium that more than offsets the higher 
production cost of most of the bioplastic plant containers developed in our project.
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