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Abstract

Paper 1: “The Effects of an Environmental Policy on Consumers — Lessons from the Chinese
Plastic Bag Regulation.” To reduce plastic bag litter, China introduced a nationwide
regulation requiring all retailers to charge for plastic shopping bags on June 1, 2008. By using
the policy implementation as a natural experiment and collecting individual-level data before
and after the implementation, we investigate the impacts of the regulation on consumers’ bag
use. We find that the regulation implementation caused a 49% reduction in the use of new
bags. Besides regulation enforcement, consumers’ attitude toward the regulation and some
consumers’ socioeconomic characteristics also affected bag consumption. However, the
regulation effects differ largely among consumer groups and among regions and shopping

occasions.

Paper 2: “Can Stated Preference Methods Accurately Predict Responses to Environmental
Policies? The Case of a Plastic Bag Regulation in China” investigates the validity of using
stated preference (SP) estimates to predict policy effects on plastic bag consumption. Before
implementation of a plastic bag regulation, when bags were still free of charge, we utilized an
SP survey to elicit consumers’ contingent bag consumption in certain possible pricing
scenarios. Following implementation of the regulation mandating charging for bags, we
conducted another survey to collect actual consumption information. We thus have unique
data to compare stated and revealed consumption. The comparison results show that
consumers’ behavioral reactions to a policy change can be predicted reasonably well with SP

techniques.

Paper 3: “Household Decision-making in Rural China: Using Experiments to Estimate the
Influence of Spouses.” Many economic decisions are made jointly within households. This
raises the question about spouses’ relative influence on joint decisions and the determinants of
relative influence. Using a controlled experiment (on inter-temporal choice) we let each
spouse make first individual decisions and then joint decisions with the other spouse. We use
a random parameter probit model to measure the relative influence of spouses on joint

decisions. In general, husbands have a stronger influence than wives. However, in richer



household and when the wife is older than the husband, we find a significantly stronger

influence of the wife on joint decisions.

Paper 4: “Easy Come, Easy Go — The Role of Windfall Money in Lab and Field Experiments”
investigates the influence of windfall and earned endowment on behavior by conducting a
dictator game, where the recipient is a charity organization, in exactly the same way in the
laboratory and in the field. We find subjects donate more in both environments if the
endowment is a windfall gain. Thus, windfall money is important not only in a lab
environment. However, although the experimental design was intended to control for all other
effects except environment, we still find differences in behavior between the lab and the field
for both windfall and earned endowment. This points to the importance of discussing the
environment when interpreting both laboratory and field experiment results as well as of

conducting replication studies.

Paper 5: “Windfall vs. Earned Money in the Laboratory: Do They Affect the Behavior of
Men and Women Differently?” experimentally investigates how windfall and earned
endowments affect behavior differently between genders using a dictator game. In line with
previous studies, we find that windfall endowments significantly increase the amount donated.
The impact of moving from earned to windfall endowment on behavior is larger for females,
yet the gender difference is statistically insignificant. Thus, we do not find evidence that the
change in how the endowment is obtained in a laboratory experiment affects male and female

behavior differently.

Key words: charitable giving; China; contingent behavior; dictator game; experiment; earned
endowment; external validity; field experiment; gender; household decision-making;
laboratory experiment; litter; market-based policy; natural experiment; plastic bags; random
parameter model; relative influence; revealed behavior; spouses; stated preference; time

preferences; windfall money

JEL classification: C91, C93, D10, D12, D64, Q53, Q58
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Summary of the thesis

Stated preference methods and laboratory experiments are two important tools for economists
to gain knowledge and insights about human behavior. However, the reliability of both these
methods is questioned, e.g., to what extent stated preference methods can accurately predict
actual human behavior. All papers in this thesis use stated preference methods and/or
experiments to investigate individual or household behavior in various contexts. Three of the
five papers in particular test the validity of these methods. What follows is a brief introduction

to all these papers.

This thesis consists of five separate yet related papers. They fall into four fields of
economics: environmental economics, behavioral economics, experimental economics, and
development economics. Four papers (papers 2, 3, 4, and 5) aim to contribute to
methodological development, while one paper (paper 1) is an empirical analysis of a specific
issue. All papers use methods of experimental economics in one way or another, and with or
without survey methods, to study issues such as the impact of environmental policy (paper 1),
the accuracy of predicted policy effects (paper 2), household decision-making (paper 3), and
the impacts of heterogeneous conditions in laboratory and field experiments (papers 4 and 5).

To this end, laboratory experiments, field experiments, and natural experiments are used.

Paper 1:

The Effects of an Environmental Policy on Consumers — Lessons from the Chinese Plastic

Bag Regulation

Retailers in China spent more than 24 billion Chinese yuan per year on plastic bags (Zhang,
2008). As a result of mass usage, plastic litter composed of plastic bags constitutes 3-5% of
the total landfill solid waste (Chinese National Development and Reform Commission,
2008b), and plastic bag litter has also become a common problem across continents and

countries due to high visibility and very slow decomposition. China, as the number one plastic
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bag consuming country, introduced a nationwide regulation requiring all retailers to charge

for plastic shopping bags on June 1, 2008 in an attempt to reduce plastic bag litter.

This paper focuses on the impacts of the environmental policy on plastic bag use by using
individual-level data from surveys conducted with consumers both before and after the
implementation of the regulation. We not only concentrate on the number of plastic bags
consumed, but also consider other aspects of bag use such as efficiency of bag use, reuse of
bags, and use of substitutes. In addition, we try to understand in more detail the impacts of the
regulation on different groups of people, at different locations and on different shopping
occasions. Since the regulation was not perfectly enforced, we also investigate the influence

of enforcement variation on people’s bag consumption behavior.

Our findings show that Chinese consumers in the two surveyed cities have reduced their
overall plastic bag consumption by 49%. We also find that, regulation enforcement,
consumers’ attitude toward the regulation, and some socioeconomic characteristics have
significant effects on the bag consumption. Apart from bag consumption, the plastic bag
regulation also shifted various other aspects of bag use behavior toward more efficient use,
more reuse of plastic bags, and more use of substitutes. Nevertheless, the effects of the
regulation differ largely among groups of consumers and among places. The resulting
information is intended to help policymakers better understand the role of the regulation for
short-term plastic shopping bag reduction and to suggest possible ways of generating further

improvements.

Paper 2:

Can Stated Preference Methods Accurately Predict Responses to Environmental Policies?

The Case of a Plastic Bag Regulation in China

In an attempt to reduce plastic bag litter, China introduced a nationwide regulation on June 1,
2008, prohibiting free provision of plastic bags and requiring all retailers to mark the price of

the bags clearly and not attach the cost to that of other items. The price of the plastic bags can
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be set by individual shops, yet at a level no less than the acquisition cost (Chinese Ministry of
Commerce et al., 2008; Chinese National Development and Reform Commission, 2008a).
Similar market-based plastic bag regulations have been implemented in several countries such

as Ireland (Convery et al., 2007) and South Africa (Hasson et al., 2007).

By using the policy implementation as a natural experiment, we collected individual-level
data before and after the implementation. Before implementation of a plastic bag regulation,
when bags were still free of charge, we utilized a stated preference survey to elicit consumers’
stated contingent bag consumption in certain possible pricing scenarios. Following
implementation of the regulation mandating charging for bags, we conducted another survey
to collect actual consumption information. We thus have unique data to compare stated and
revealed consumption. The first goal of this article is to investigate whether there exists a
discrepancy between predicted, i.e., stated contingent behavior, and actual revealed behavior
related to the environmental policy change. The second goal is to address what factors, if any,

influence the direction and magnitude of the potential gap.

The comparison results show that consumers’ behavioral reactions to a policy change can
be predicted reasonably well with stated preference survey methods. In line with the findings
in List and Gallet (2001), the private good nature and the respondents’ familiarity with the
bags may contribute to the accurate prediction based on our stated preference technique. In
addition, regulation enforcement plays a crucial role in determining the validity of our stated
preference prediction since the actual enforcement differed largely from that in the

hypothetical scenario in the ex-ante survey.

Paper 3:

Household Decision-making in Rural China: Using Experiments to Estimate the Influence of

Spouses

Many important economic decisions are made by households, implying joint rather than

individual decisions. For example, decisions regarding labor supply, savings, and investments

X



are often made jointly within the household. This implies that such decisions are a function of
the preferences of household members and the relative influence of each household member
on the joint decisions. However, it is not straightforward to measure the relative influence of
spouses on joint decisions and it is by definition difficult to obtain field data on
preferences/choices of the spouses and the joint household decisions. A recently developed
approach is to use experiments or survey methods to study household decision making, since
they allow for collection of data for both individual and joint decisions under controlled
conditions. This approach has been used to study household decision making in many
different domains, such as risk taking (Bateman and Munro, 2005; lversen et al., 2006; Munro
et al., 2008; de Palma et al., 2010), consumption choices (Arora and Allenby, 1999; Browning
and Chiappori, 1998), behavior in social dilemma situations (Cochard et al., 2010), and stated
preferences (Quiggin, 1998; Dosman and Adamowicz, 2006; Strand, 2007; Beharry-Borg et
al., 2009).

We conduct a high-stake artefactual field experiment (Harrison and List, 2004) with poor,
rural households in southwestern China. The experimental task is to make inter-temporal
decisions in which spouses have to choose between earlier but smaller rewards and later but
higher rewards. Both the husband and wife in a household participate in the experiment. First
they make individual choices independently, and thus reveal their individual time preferences.
After that, they make joint choices in the exact same experiment. We apply a random
parameter modeling approach to estimate the relative influence of the husband and the wife
on the joint decisions. In the final part of the analysis, we estimate a truncated regression
model where the relative influence is explained by a number of individual and household

characteristics.

We find that husbands have a stronger influence on household decisions than do wives,
which corresponds to the traditional Chinese norm. Our estimations reveal that in 90% of
households, joint household decisions are influenced more by the husband’s individual time
preferences than by the wife’s. Across our 93 households, we find relatively small variation in
the relative influences, suggesting that the spouses’ relative influences are persistent. Despite
the small variation, we find several factors that have significant effects on the spouses’
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relative strength in influencing the joint decisions. In richer households, the relative influence
shifts significantly in favor of the wife’s time preferences. This is a clear indication that
(increasing) wealth improves the relative power of women in households. Moreover, we find
that wives have more influence on their household’s joint decisions if they are older than their
husbands. Finally, wives have more power in households where they are mainly in charge of

small investment decisions.

Paper 4:
Easy Come, Easy Go — The Role of Windfall Money in Lab and Field Experiments

Laboratory experiments are an important tool to gain various economic insights that cannot
easily be obtained using market data or field experiment data, although differences between
the laboratory and the field make it difficult to generalize findings from the laboratory setting.
A growing number of experimental studies focus on reducing the differences by for example
using non-standard subject pools and having subjects earn an endowment. An important
reason for the increased use of non-windfall gain is the intent to mimic the setting outside the

lab, where almost all incomes are earned rather than obtained as windfalls.

In this paper, we analyze the behavioral effects of conducting experiments in the lab and
the field, and in particular we investigate the role of windfall and non-windfall money in the
lab and the field. To do this, we conduct a dictator game experiment with a charity
organization as the recipient (see, e.g., Eckel and Grossman, 1996) and use a 2x2
experimental design. In our experiments, we keep all other factors, such as stake, selection of
subjects, and choice sets and time horizons of the experiment, constant and only vary windfall
gain and whether the experiment is conducted in the lab or in the field. Our design allows us
to make two important comparisons. First, we can investigate the effect of windfall gain in the
lab and in the field. Second, we can make an overall comparison between the lab and the field

conditional on the way the endowment is received and earned.
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Our findings suggest a strong effect of windfall gains on donation amounts in both the lab
and the field. Subjects donate more if the endowment is a windfall gain. Thus, windfall
money is important not only in a lab environment. However, even for earned endowment,
there is a significant difference in behavior between the lab and the field. Although the
experimental design was intended to control for all other effects except environment, we still
find differences. This points to the importance of discussing the environment when
interpreting both laboratory and field experimental results, as well as of conducting

replication studies.

Paper 5:

Windfall vs. Earned Money in the Laboratory: Do They Affect the Behavior of Men and

Women Differently?

A key component of laboratory experiments is that subjects are monetarily rewarded and that
the rewards are linked to their actions. In most experiments, subjects receive an endowment as
a windfall gain, and then make their decisions using the endowment, while in some cases
subjects have to earn their endowment to be used in the experiment. In experiments involving
issues such as altruism, fairness, or pro-social behavior, it is possible that how the endowment
is obtained affects subject behavior. Using dictator games, a number of studies suggest that
subjects behave differently when the endowment is earned as compared to received as a
windfall (see, e.g., Cherry et al., 2002; Oxoby and Spraggon, 2008; Reinstein and Riener,
2009). Moreover, women are found to be more altruistic, and contribute more in dictator
games (see, e.g., Croson and Gneezy, 2009; Eckel and Grossman, 1998; Engel, 2010).
Therefore, a relevant question with respect to laboratory experimental design is whether the
gender difference in behavior is also present when the endowment is changed from a windfall

gain to earned money.

The objective of this paper is to investigate gender differences in donations in a dictator

game when the endowment is either a windfall gain or earned using a between sample design.
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In our dictator game experiment, we use a charitable organization as the recipient. We use a
2x2 experimental design, where the two dimensions are how the endowment is received

(windfall or earned) and the gender of the subjects.

Our results provide evidence that earning the endowment has a strong impact on
reduction in contribution. Moreover, we find that the impact of different endowments is larger

for women, although the gender difference is statistically insignificant.
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The Effects of an Environmental Policy on Consumers

- Lessons from the Chinese Plastic Bag Regulation

Haoran He™'

Abstract

To reduce plastic bag litter, China introduced a nationwide regulation requiring all
retailers to charge for plastic shopping bags on June 1, 2008. By using the policy
implementation as a natural experiment and collecting individual-level data before and
after the implementation, we investigate the impacts of the regulation on consumers’ bag
use. We find that the regulation implementation caused a 49% reduction in the use of new
bags. Besides regulation enforcement, consumers’ attitude toward the regulation and
some consumers’ socioeconomic characteristics also affected bag consumption. However,
the regulation effects differ largely among consumer groups and among regions and
shopping occasions.
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1. Introduction

Plastic bag litter has become a common problem across continents and countries,
waterways and oceans. Many countries and cities around the globe are now taking actions
against the use of plastic bags in an attempt to reduce litter and pollution. However,
previous experience has taught that unless the correct instruments are chosen and
enforced effectively and persistently, plastic bag litter control will not be successful.
China, the number one consumer of plastic bags in the world, has joined the list of
countries that are taking action against the use of plastic bags by banning thin, free plastic
shopping bags. In June 2008, a market-based regulation that forces shops to charge for
the use of these bags was implemented. Accordingly, it is of interest to analyze to what
extent the market-based environmental policy, intended to influence all citizens who use
plastic bags, actually affects people’s behavior and to analyze the factors affecting the
influence of the policy. This paper focuses on these issues by relying on individual-level
data from surveys conducted with consumers both before and after the implementation of
the regulation. In addition, we try to understand in more detail the impacts of the
regulation on different groups of people and at different locations and shopping occasions.
Since the regulation has failed to be perfectly enforced, i.e., some shops still provide the
bags for free, it is also of interest to investigate the influence of enforcement variation on
people’s bag consumption behavior. The resulting information is intended to help
policymakers better understand the role of the regulation for short-term plastic shopping

bag® reduction and to suggest possible ways to further improve the regulation.

A number of studies have analyzed the effects of various market-based
environmental policy instruments such as charge systems, tradable permits, market
friction reductions, and government subsidy reductions (see, e.g., OECD, 2001; Stavins,
2002; and Sterner, 2003%). Although policy impacts can be more adequately analyzed
with detailed — both ex-ante and ex-post — socioeconomic and environmental data

1 In the remainder of this paper, “plastic shopping bag” is abbreviated as “plastic bags” or “bags” in most
places.
2 For detailed information about each policy instrument and its effects, see the specific chapters of the

books.
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(Briassoulis, 2001), the impacts of environmental policy instruments have rarely been
assessed by using detailed information from both before and after a policy change. In the
present paper, we use this regulation implementation as a naturally occurring opportunity
to make a detailed analysis of the impacts of the regulation by conducting surveys both

before and after the regulation implementation.

The ex-ante survey was conducted one month before the implementation date, when
most citizens were well aware of the news of the forthcoming regulation.® Hence, the
questions in our questionnaire could be easily understood by the respondents.” In the ex-
ante survey, we collected information about consumer characteristics and plastic bag use
situations. The ex-post survey was conducted about four months after the regulation was
implemented so that citizens had time to adjust to the regulation. Both surveys were
conducted in the same shops at the same time of day and with the same questionnaire, but
some complementary questions about the enforcement of the regulation in the
respondent’s home community were asked in the ex-post survey. During the period in
which the two surveys were conducted, there was no other major economic change or any
relevant action or campaign with respect to the use of plastic bags® in China. It is
therefore reasonable to assume that any change in behavior regarding plastic bag use was
clearly due to the implementation of the regulation.® Furthermore, the same two surveys
were conducted in different regions in order to identify possible regional differences in

the behavior change due to the regulation. By analyzing and comparing the results from

% At the time of the pre-policy survey, more than 80% of the respondents in the survey reported that they
already knew about the regulation.

* We interviewed both consumers and shop managers about whether they had noticed any changes in
plastic bag use behavior that could be linked to the news of the forthcoming regulation. No change was
reported, which is consistent with evidence from supermarkets’ formal records that bag consumption did
not change until the regulation had been implemented (see, e.g., Figure 1 in Section 5).

® Promotion of reduced plastic bag use occurred before June 2008 when the regulation had not yet been
implemented.

® This can be seen in Figure 1 in Section 5 that the monthly consumption of regulation-targeted bags
remained constant during the two periods before and after the regulation implementation, respectively. A
drastic drop in the monthly consumption of the targeted bags can only be seen in connection with the

implementation of the regulation.
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the surveys, we are able to analyze whether there were any clear effects of the regulation.

Regarding litter control, consumers’ environmental-friendly intentions and behaviors
are affected by individual demographics as well as by internal and external motivators.
The primary incentive for individuals to use plastic bags is simply that they are the
cheapest alternative for carrying goods home from stores. Market-based policies have the
potential to provide incentives for consumers to adopt better technologies into their daily
lives since, by using product-charging instruments (also called “advanced disposal fees”)
such as charging for plastic bags, it always pays off for consumers to use a bit less if
another sufficiently low-cost method of doing so is available.” Moreover, along with the
policy implementation, a clear signal that plastic bag litter is environmentally harmful
was sent out via information campaigns with the charging of the bags (Convery et al.,
2007). This signal and the bag pricing per se could shift consumers’ external
environments and reference points of plastic bag consumption. Therefore, the information
together with a small price added to the bags has the potential to generate a considerable

reduction of bag consumption.

The remainder of the paper proceeds as follows: Section 2 presents the background
of the regulation and Section 3 introduces the survey design. Section 4 discusses the
methodology used and Section 5 describes the data. The results are reported in Section 6

and Section 7 concludes the paper.

2. Background of international actions and China’s regulation
2.1. International actions against the use of plastic bags

Many countries and cities around the globe are taking actions and/or are implementing
policies against the use of plastic bags with the motivation of reducing litter and pollution

(e.g., Bangladesh, China, California, Denmark, Hong Kong, Kenya, Ireland, South Africa,

" Taylor (2000) summarizes policy incentives that can be used to minimize waste. For other examples, see
Geller et al., 1973; Downing and White, 1986; Pearce and Turner, 1993; Carr-Harris, 1996; Ackerman,
1997; and Manuel et al., 2007.
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Rwanda, Tanzania, and the UK). For example, the Bangladesh government banned the
use of plastic bags in its capital Dhaka in 2002 and Rwanda prohibited the use of plastic
bags by shoppers in 2006. Denmark imposed a tax of 22 DKK per kilogram of plastic
bags on retailers in 1994, which has since cut plastic bag usage by 66% (Danish EPA,
1999). In contrast to imposing a tax on retailers as in the case of Denmark, in March 2002
Ireland introduced a product tax of €0.15 per plastic bag levied on consumers, which has
led to a 90% reduction in bag use. In July 2007, the Irish government further increased
the environmental levy on plastic bags to €0.22 per bag in order to maintain its impact®
(Irish Department of the Environment, Heritage & Local Government, 2007). The
success in terms of substantially reducing the use and the associated gains in the form of
reduced litter and a more attractive landscape in Ireland has attracted considerable
international interest (Convery et al., 2007). However, the seemingly similar legislation
implemented in South Africa in 2003 witnessed a gradual rebound in plastic bag

consumption after showing an initially significant reduction (Hasson et al., 2007).

2.2. China’s regulation of plastic bags

Plastic bags, with the advantages of being lightweight, strong, waterproof, and seemingly
free of charge, have been ubiquitous for several decades in China ever since they were
introduced as a way of promoting sales in the early 1980s. Although plastic bags have
been provided for free, they have not been without costs. Before the regulation, retailers
in China spent more than 24 billion Chinese yuan per year on plastic bags (Zhang, 2008).
This was passed on to consumers through higher prices of other goods. While
supermarkets have consumed 25% of all plastic bags, department stores, roadside stores,
open markets and all other retailers have consumed the remaining 75% (Wang, 2008). As

a result of mass usage, plastic litter composed of plastic bags constitutes 3-5% of the total

8 Surveys provided by the Irish Central Statistics Office indicate that the levy caused yearly plastic bag per
capita usage to decrease overnight from an estimated 328 bags to only 21 in 2002. More than 90% of the
reduction remained in 2003. However, survey data indicate that plastic bag usage rose to 30 bags per capita
during 2006.
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landfill solid waste (Chinese National Development and Reform Commission, 2008b).
These buried plastic bags may last for 500-1,000 years in landfills (Friends of the Earth
Scotland, 2005).

Since the late 1990s, local governments in a few cities and provinces have introduced
policies with the intention of limiting or even eradicating the use of plastic bags.
However, most regional policies aimed at reducing plastic bag use have become useless
paperwork after implementation or have not even reached practical enforcement. It was
not until early 2008 that, as an effort to host a “Green” Olympic Games, the Ministry of
Commerce, the National Development and Reform Commission, and the State
Administration for Industry and Commerce jointly published the nationwide byelaw The
Administrative Byelaw for Non-free Use of Plastic Shopping Bags in Retailer Situations.
The administrative byelaw (the regulation) has been in effect since June 1, 2008. The key
feature of the regulation is that free provision of plastic bags is prohibited in all
supermarkets, stores and all other retailers across the country (excluding plastic bags used
for separating foods and other products for hygiene and food safety purposes). All shops
are instructed to mark the price of the plastic bags clearly and to not attach the cost to that
of other items. The price of the plastic bags can be set by individual shops, yet at a level
no less than the acquisition cost (Chinese Ministry of Commerce et al., 2008; Chinese

National Development and Reform Commission, 2008a).

Consumption of a bag has two costs: the first is the cost of acquisition including
production and transportation costs and the second is the negative external effect on the
environment due to disposal of the bag. The regulation, however, only requires charging
for the acquisition cost but excludes the social cost. This is partially because, before
enacting the formal regulation, a draft was announced in early 2008 for the purpose of
collecting public opinions and comments. A considerable number of complaints were
made that charging for plastic bags was a disguised form of price markup, increasing
shopping costs and therefore hurting all citizens. Therefore, a compromise from the
original environment-protection purpose of the regulation had to be made while still
leaving space for its further adjustment. It is also noteworthy that due to the fiercely

competitive Chinese retail trade environment, a substantial fraction of shops have
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enforced the regulation incompletely, i.e., only charging for some of all the provided bags,
or even none. Therefore, consumers still obtain a considerable proportion of the total

number of bags for free.

3. Survey design

The policy change on June 1, 2008 is used in order to compare plastic bag use behaviors
obtained by the two surveys ex-ante and ex-post. The ex-ante survey was conducted from
late April to early May of 2008, and the ex-ante survey was conducted from October to
November of 2008. For both surveys, the two most frequently visited types of shops were
chosen since these shops account for a considerable fraction of citizens’ daily plastic bag
consumption (Wang, 2008). Intercept surveys were conducted when consumers exited the
shops and a between-subject design was used. The advantage of using an intercept survey
with a between-subjects design is that it avoids the “recall effect” that would follow from
using the same subjects in both surveys. Therefore, both surveys needed to be conducted
ex-ante and ex-post in the same shops at the same time of day in order to receive
responses from comparable respondents from the same sample pool. The two surveys
investigated individual consumers’ current plastic bag use behaviors before and after the
implementation, respectively. Since the regulation was not perfectly enforced, the ex-post
survey also collected information about the percentage of individual consumers’ paid-for
bags out of their total bags as an index of regulation enforcement in their community after

the implementation.

Since we are interested in analyzing the impacts of the regulation on the use of
plastic bags, we designed a series of questions to capture the different aspects of the use.’
In order to obtain measures of the consumption of new plastic bags™ at the individual

level, we investigated the number of new bags used in a one week period since it is

° All surveys were answered by individual respondents based on their personal situation; yet, an
individual’s bag use behavior could be somehow related to the situations of his/her family.
19 The term “new plastic bags” means the first time the plastic bags are used. After the first time, the bags

are not “new.”

1-7



expected to be relatively stable across weeks, and we also recorded the number of new
bags used during the surveyed shopping trip since it is easily observed. We further
investigated three other aspects of bag use that could also be affected by the regulation:
new bag use, bag reuse, and use of substitutes. Regarding the general bag reuse situation,
we recorded respondents’ average proportion of bags being reused and their average
number of reuse times. Moreover, we designed a systematic way to find out the
information about how consumers use new plastic bags and substitutes used during the
surveyed shopping trip. First, we collected information about the number of new plastic
bags used and the weight of the goods in the new plastic bags during the current shopping
trip. We then calculated each respondent’s average weight of goods per new bag as a
measure of new bag use efficiency. Second, we recorded each respondent’s total
expenditure for all goods and the expenditure for goods carried in containers other than
plastic bags during the same shopping trip. Substitute use is then quantified by the ratio
of the two expenditures™’. In this study, we are also interested in the factors, excluding the
regulation per se, that could affect the use of plastic bags and the impacts of the
regulation on different groups of people. The first group of factors includes what people
think about the regulation and how difficult it is for them to reduce or to dispose of their
use of the plastic bags. The second group of factors concerns respondents’ socioeconomic
characteristics since bag use behavior might be influenced by respondents’ lifestyles and
other specific conditions. Last but not least, in order to obtain a representative sample and
to detect potential differences in bag consumption behavior, we conducted the surveys at

different times of day, on different shopping occasions, and in different regions.

We conducted two parallel surveys in the two cities Beijing and Guiyang in order to
detect any possible regional discrepancy. Beijing is the capital and one of the most
developed metropolitan areas in China, and Guiyang is a medium-sized city located in
one of the most undeveloped provinces. We conducted surveys in the two most frequently

visited types of shops, namely supermarkets and open markets, in order to see whether

1 The proportion of expenditure is a more neutral measurement of substitute use level than the proportion
of weight. This is because the expenditure for goods is much less correlated with the means of carrying

them than the weight of goods is.
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there are differences between people shopping in different types of shops. Consumers
who shop in supermarkets are generally considered to have higher income and a higher
standard of living than those who shop in open markets. We chose three main residential
areas in each city and included one large supermarket and one large open market from
each of these areas. Furthermore, since shopping behavior may differ depending on the
day of the week and on the time of day,'? our surveys cover both regular weekdays and
weekends/public holidays as well as the three main shopping rush hours, namely early
morning, noon/early afternoon, and late afternoon/early evening. As presented in Table 1,
we attempted to distribute our samples evenly in each of the dimensions so that we could
detect possible behavioral effects among these situations and obtain a sample

representing urban consumers in China.
<Table 1 to be here>

The sampling procedure of interviews was exactly the same: Every third shopper
who exited the shop*® was approached by the enumerators and asked if s/he would like to
participate in a survey that would last a few minutes. If the selected customer refused to
participate, the enumerator approached the very next shopper. If this person agreed to
participate, then the enumerator would complete the survey and proceed to the next third
shopper. We ended up with 3,074 interviewed respondents'*. The most commonly stated

reason for refusing to participate was lack of time.

4. Methodology

In order to analyze the impact of the regulation on the use of plastic bags for different

12 The potential differences in bag use depending on time of day could be generated by unobserved factors
such as the differences in the complex characteristics of consumers, the differences in goods purchased, etc.
3 If more than one shopper exited at the same time, the enumerators always counted them from left to right
in order to select the “third” subject.

In total, we asked about 4,000 in order to obtain the 3,074 respondents. We discard 18 observations
considered as outliers since these respondents consumed an extremely high number of new plastic bags and

lack representativeness of the bag use behavior for normal citizens.
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groups of people, we use econometric models. The dependent variable in the first model
is the individual consumer’s number of new bags used per week, while the independent
variable vector X has several components, i.e., X = (Xo, Xi, Xj, Xm, Xn, Xr). Xj is the key
variable “implementation of regulation,” while all the other variables take the role of
controls in this study: X; denotes consumers’ self-reported percentage of paid-for plastic
bags out of their total bag consumption®®, which captures the enforcement of the
regulation; Xy, expresses the variables regarding consumers’ knowledge of the policy and
inconvenience of not using plastic bags provided by shops, etc.; X, denotes the
socioeconomic variables of the respondents and their families; X, denotes variables
controlling for bag use behavior shifts due to regional discrepancy, market type difference,
weekday or weekend, and time of day. We take the first element X, as a constant. We will

explain all variables in detail in the next sub-section.

The dependent variable number of new plastic bags used has a count data structure,
i.e., taking only nonnegative integral values. Therefore, we apply Negative Binomial
regression models (Cameron and Trivedi, 1986 and Greene, 2003) to deal with the
structure.’® The present study mainly focuses on the results from Negative Binomial
regression models but still reports the results from OLS and Tobit regression models in
the appendix for comparison.'” In the second model, we take the number of new bags
used during the surveyed shopping trip instead of the number of new bags used per week

as dependent variable and estimate using the same model specifications and the same

5 The percentage of paid-for bags is set to be zero for all observations from the ex-ante survey since no
shops charged for plastic bags then.

18 Since the Poisson variance assumption does not hold for the dependent variable due to over-dispersion,
i.e., the variance exceeds the mean, the Poisson regression model is not an appropriate method.

7 OLS models are used to analyze the data as a benchmark. In addition, since a fraction of respondents do
not use new plastic bags in our sample, Tobit models (Wooldridge, 2002) can also be applied to deal with
the censored structure of the data. However, since zero-bag users accounts for only 6% of the sample, using
a Tobit model does not offer any significant benefits as compared to an OLS model while suffers strict
assumptions. In addition, the comparisons of the distributions between the true value of the dependent
variable and its predicted values from OLS, Tobit and Negative Binomial models respectively suggest that

the Negative Binomial model fits the data best.



independent variables as in the first model.*®

Since the regulation increased the cost of using plastic bags, it is expected to have
decreased bag consumption. Experiences from other countries show that whether the
regulation can, and if so how it will, succeed in ensuring a reduction in plastic bag
consumption depends on (1) people’s environmental protection consciousness which
maintains their positive attitude toward the reduction and (2) the support of its
enforcement from all relevant administrative departments (Convery et al., 2007). That is
to say, the reduction in plastic bag use is likely to be positively correlated with positive
attitudes toward the regulation and with regulation enforcement. As for the
socioeconomic variables, it is possible that more educated people with a relatively high
degree of concern for the environment use relatively few bags and that males consume
more bags than females since they are less likely than females to bring other bags with
them. It is also possible that higher income and having a larger family is linked to using
more bags. Regarding the regional and shop type dummies, since various factors
associated with the dummies could affect people’s plastic bag use behavior in different

ways, the net effect is not straightforward.

We note that the effects of some influencing variables on plastic bag use could differ
between before and after the regulation implementation. For example, older people may
be more sensitive to the price change thereby reducing their plastic bags more than
younger ones following regulation implementation. Therefore, in some of our models, we
add interaction variables, i.e., variables interacted with the regulation implementation
dummy. The coefficients of the interaction variables enable us to analyze the differences
in impacts of the regulation on different groups of people with different characteristics as

well as in different locations and different shopping occasions.

Moreover, since we are interested in understanding the extra effects of the regulation

'8 The variable of bag price at the current surveyed shops is not included in the main models since the
purpose of this research is to investigate the overall effects of the regulation unconditional on the prices set
by individual shops. Yet, it is also interesting to explain the bag consumption during the surveyed shopping

trip with further incorporating the bag price variable.



on bag consumption reduction if enforced perfectly, we make comparisons between the
true value of bag consumption under imperfect regulation enforcement and the predicted
values of bag consumption from a Negative Binomial model under perfect enforcement.
The comparisons were conducted in the following steps: First, we estimated a Negative
Binomial regression model of weekly bag consumption using only the ex-post survey
data. Hence, we did not include the dummy variable “implementation of regulation” and
its interaction variables in this model. Second, based on the estimation results, we
calculated the predicted value of the dependent variable using parameters estimated from
the model yet conditional on the regulation being enforced perfectly, i.e., the enforcement
variable “percentage of paid-for bags” for every observation is equal to 100%. Third, we
performed non-parametric tests to compare the predicted value of the number of new
bags used per week under perfect enforcement with the true value of number of new bags
used under imperfect enforcement. If the test results suggest that the predicted value of
bag consumption is larger than the true value, then tighter enforcement will reduce more

bag consumption.

5. The data
5.1. Reduction in plastic bag consumption

As previously discussed, we included several measures of the use of plastic bags in order
to capture different aspects of the response to the regulation. Table 2 summarizes the
situation both ex-ante and ex-post the implementation.

Regarding the general use of plastic bags, it can be observed that before the
regulation was implemented, respondents, on average, used 21 plastic bags per week with
each bag being reused about 0.7 times. After the regulation, nearly half of all new bags
were saved with the sizeable increase in reuse by 0.6 times to 1.3 times. As for the bag
use behavior during the surveyed shopping trip, the probability that respondents used at
least one new plastic bag when shopping decreases dramatically from 99% to 56%. The

average number of new bags used decreases by 64%, from 3.0 to 1.1 bags. The average



weight of goods per new plastic bag increases by about 50%, from 1.3 to 1.9 kilograms.
The proportion of total goods (measured in terms of expenditure) not held in plastic bags
increases from less than 7% to more than 41%. The values of all these variables differ
largely between the ex-ante survey and the ex-post survey, and the differences in the
mean of all variables are highly significant in terms of the t-test or the proportional test'®
as the corresponding p-values show in Table 2. A clear tendency of a reduction in the
consumption of new plastic bags due to implementation is seen. In addition, the
regulation also affects the way consumers use plastic bags: first, the new bags are used to
hold more goods than before; second, the bags are reused more frequently than before;
third, more substitutes are used, meaning that more goods are placed in containers other

than plastic bags.
<Table 2 to be here>

Furthermore, we collected information about shops’ monthly sales income and
consumption of two types of plastic bags® in 2007 and 2008 from all surveyed
supermarkets in Guiyang. The results are shown in Figure 1. No seasonal effects can be
detected from the trends of free plastic bags and paid-for plastic bags, although the trend
of sales income reflects weak seasonal variation.” Across the two-year period, the trend
of sales income remains nearly flat, although apparent variances appear with sales income
peaks occurring in the months that include main festivals.?” The consumption trend of the
free plastic bags also kept stable across the 24 months, although with some variation.
Nevertheless, paid-for plastic bag consumption experienced a drastic decrease directly

after the regulation implementation in June 2008. The average number of paid-for bags

19 The variable with proportion data is tested by a proportional test; the remaining variables are tested by t-
tests.

% One type of plastic bag is that sold right after the regulation implementation; the other type is the one still
provided for free even after regulation implementation, i.e., the one used to separate foods and other
products for hygiene and food safety purposes.

2 The sales income seems to be higher in the winter than in the summer and nearly the same in the spring
and the autumn. We conducted the two surveys in the spring and in the autumn, respectively.

22 For example, a sales explosion occurred in January 2008 simply because, due to tradition, people bought

lots of food to prepare for the celebration of China’s most important festival, the Chinese Spring Festival.



consumed monthly fell from around one million to 0.2 million, while it stayed stable
during the separate periods of both before and after the implementation. Compared to the
bag consumption in April 2008, bag use decreased by 79% in the Guiyang supermarkets
in November and December 2008. It is worth noting that the counterpart data from our
survey reflects that the reduction in use of new plastic bags equals 75%, which
corresponds well with the percentage reduction indicated by the sales records of the

surveyed supermarkets in Guiyang.

<Figure 1 to be here>

5.2. Descriptive statistics

Factors other than the implementation of the regulation may also influence plastic bag use.

These potential influential factors are presented in Table 3.

The first set of variables reflects individuals’ support of the regulation and the
inconvenience of not using plastic bags provided by shops. In the survey, we measured
the first two variables on a five-level scale from “low” to “high.” As shown in Table 3,
more than 80% of the respondents present a positive attitude toward the regulation
although the supportive attitude generally went down after experiencing the impacts of
the implementation. The stated actual inconvenience caused by no longer using plastic
bags provided by shops is greater than the respondents thought beforehand. Four months
after the regulation was implemented, the percentage of new plastic bags consumed that
were actually paid for, rather than obtained for free, is only 42% on average, reflecting
that the enforcement effort is far from satisfying. After the regulation, the average bag
price weighted by the surveyed subjects is 0.21 yuan in all surveyed shops and 0.33 yuan
if only the surveyed shops that charged for bags are included. The subject-weighted
average bag price is 0.37 and 0.30 yuan in the Beijing and Guiyang surveyed shops that

charged for bags, respectively.

The socioeconomic characteristics of the respondents and their families constitute the

second set of variables that affect the use of plastic bags. Considering the pooled data of
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both surveys, the mean age of all respondents is 41, and about 45% are male. A
“pbusinessman” dummy is created to control for the effect of this particular profession on
weekly bag use: respondents running their own business, such as a restaurant or a grocery
store, may shop not only for themselves or their own families but also for all their
customers, thereby consuming many more plastic bags than the average. About 10% of
respondents belong to this profession, nearly 20% are registered as rural residents, and
one-fifth are members of the Communist Party®. The average years of schooling and the
average monthly income of the sample are 12.7 years and 2,200 Chinese yuan,
respectively, while the average family size is nearly three persons. It is worth noting that
the differences in mean of these characteristics between the sample from the ex-ante
survey and from the ex-post survey are small in a quantitative sense. However, the
differences in the mean or the distribution of some of the characteristics are significant in
terms of the t-test, the proportional test or the Wilcoxon-Mann-Whitney test** partially

due to the large sample.

<Table 3 to be here>

6. Econometric results

Econometric analysis is applied to estimate the effects of the aforementioned factors on
the number of new plastic bags used per week and during the surveyed shopping trip,
especially the effects of the regulation implementation. As mentioned before, interaction
variables are included in some of the models. Table 4 reports regression results from two
different specifications of Negative Binomial regression models, with and without
interaction variables, concentrating on the effects on the number of the bags used per

week. In both models, the dummies are included to control for weekdays and

2 At the end of 2008, nearly 70% of the party members were urban residents (Organization Department of
the Central Committee of the Communist Party of China, 2009) and in China, the urban population is
smaller than the rural population. Our data therefore shows a larger fraction of party members in urban
populations than the gross fraction of party members in the whole population.

2 Variables with ranked data are tested by Wilcoxon-Mann-Whitney tests.



weekends/holidays and the time of day the survey was conducted. We begin by looking at

the models without interaction variables.
<Table 4 to be here>

The results of the first Negative Binomial model are presented in Column [2]. Only
the main variables per se are included in this model. The results show that, controlling for
other socioeconomic characteristics, regulation implementation has a strong impact on
the use of new plastic bags: people on average use 12.5 fewer new bags per week
following the regulation implementation. The results from this model also suggest that
several control variables significantly influence the number of new plastic bags consumed
per week. Nevertheless, the regulation has a quantitatively much larger influence than any

other single factor.

Since the impacts of several influencing variables on bag consumption could differ
from before to after the regulation implementation, our analysis mainly focuses on the
results of the second Negative Binomial model in Column [3]. This model further
incorporates interaction variables that are the regulation implementation dummy
interacted with all the variables of interest®® respectively, in order to capture the impacts
of the regulation on different groups of people and on different places and shopping

occasions.

Before the implementation, respondents with a one level higher feeling of
inconvenience on average consume 0.4 more new plastic bags per week. Males on
average consume 1.2 more new bags per week, while people with one more year of
education use 0.5 fewer new bags weekly. One additional family member increases 0.7
new bags consumed weekly. As for the bag consumption of shoppers surveyed in
different types of shops and in different regions, the shoppers surveyed in supermarkets
use three fewer new plastic bags per week than those in open markets. Respondents from

the less developed regional city Guiyang consume 2.7 more new bags weekly than

% The only exception is the variable “percentage of paid-for bags.” Since the “percentage of paid-for bags”
is set to be zero for all the observations from the ex-ante survey, its interaction variable is equivalent to

itself, thereby turning out to be perfect collinear.



respondents from the most developed capital Beijing.

After the implementation, for every 10 percentage point more paid-for plastic bags
out of their total bag consumption, respondents use 0.2 fewer new bags weekly. It can be
seen that the interaction variables interacting with attitude, age, supermarket dummy, and
Guiyang dummy are significant, which indicates different reactions to the regulation.
Specifically, respondents with a one level higher supportive attitude toward the regulation
and those with a one year increase in age consume 1.2 and 0.1 fewer new bags per week,
respectively, after regulation implementation, although neither of these factors plays a
role in bag consumption before implementation. In addition to the three fewer bags used
by people surveyed in supermarkets than by those surveyed in open markets before the
regulation implementation, the former group use 2.2 fewer new bags per week than the
latter group after implementation. Moreover, people in Guiyang consume 2.6 more new
bags than those in Beijing ex-ante, while this consumption difference increases to 13.3
new bags ex-post. All of the above mentioned marginal effects are significant at the 5%
level or better. From the models shown above, the sizes of the marginal effects reflect that

the regulation exerts a large impact on reduction of weekly plastic bag use.?®

As for the effects of the regulation implementation and other factors on the number
of new bags used during the surveyed shopping trip, Table 5 reports the results from
Negative Binomial regression models. The same independent variables as before are
included in the models. The results demonstrate that the regulation has similar effects on
per shopping trip bag consumption as compared to the effects on weekly bag

consumption.?” Consumers on average use 2.3 fewer new bags during one shopping trip

% The marginal effects from OLS and Tobit models are reported in Table Al in the appendix. Comparing
the regression results between OLS and Negative Binomial models and between the Tobit and Negative
Binomial models, the significant variables are almost the same. The marginal effects of all the significant
variables maintain the same sign, and their magnitude differences are small across various models. The
small variations in the marginal effect estimates of most variables suggest robustness of our results.

% The estimation results from OLS and Tobit model are reported in Table A2, which tells the similar story
as shown by the Negative Binomial model. Moreover, the results of the regression models further

incorporating the variable of bag prices are shown in Table A3. Unsurprisingly, the marginal effects of the



following the regulation implementation. Many interaction variables are significant,
indicating that the effects of the regulation on per shopping trip bag consumption differ
among different groups of people. Consumers with a stronger supportive attitude, older
consumers, party members, and people surveyed in supermarkets are more affected by the
regulation, while consumers with a stronger inconvenience feeling, males, consumers
registered as rural residents, and consumers in Guiyang are more likely to stick to their

previous bag use habit.
<Table 5 to be here>

Using the comparison approach introduced at the end of Section 4, Table 6 displays
the descriptive statistics of the true and the predicted values of the number of new bags
used per week after regulation implementation, under imperfect and perfect regulation
enforcement, respectively. It can be seen that consumers would further reduce their
consumption by more than one new bag per week if the regulation was enforced perfectly,
and this further reduction is highly significant in terms of t-test and Wilcoxon-Mann-
Whitney test results.?® The comparison above confirms that the regulation would be even

more effective on bag use reduction if the regulation enforcement was more effective.

<Table 6 to be here>

7. Conclusions and lessons

In recent years, an increasing number of countries have enacted various regulations to
limit the use of plastic bags. Similar plastic bag control policies that appear successful in
some countries, e.g., Denmark and Ireland, have turned out to be far from successful in
others, e.g., South Africa and Kenya (Hasson et al., 2007; Clean Up the World, 2008).

Hence, when China implemented a regulation requiring shops to charge consumers for

price variables demonstrate that bag consumption during a certain shopping trip decreases with the bag
price increase in the shops.
% The regression results of the corresponding Negative Binomial model are presented in Table A4. The

statistical test results are shown in Table A5.



plastic bags, we took the opportunity to conduct surveys both ex-ante and ex-post
regulation implementation. Our findings show that Chinese consumers in the two
surveyed cities reduced their overall plastic bag consumption by 49% and their bag
consumption during the surveyed single shopping trip in supermarkets or open markets
by 64% from the first to the second survey. This indicates that a potential success in
plastic bag litter control measure is occurring in China — the country with the largest
consumption of plastic bags in the world. Apart from bag consumption, the plastic bag
regulation also shifted various other aspects of bag use behavior toward more efficient
use, more reuse of plastic bags, and more use of substitutes. The influence of the
regulation differs substantially across different groups of people and different locations.

This information can be used to further improve the regulation.

Citizens’ attitudes toward the policy indeed play a significant role in reducing the
number of bags used after regulation implementation, which is consistent with the
experience from Ireland (Convery et al., 2007). Since plastic bags are still easily
affordable following the new regulation, it is important to strengthen and maintain
people’s supportive attitudes toward the regulation in order to keep the degree of
reduction in bag use. People surveyed in open markets and people in Guiyang consumed
more bags than those in supermarkets and those in Beijing before the regulation
implementation, and the differences were further enlarged after the regulation. Apart from
the fact that people shopping in supermarkets and living in Beijing could be more
environmentally conscious, the better dissemination of information and enforcement of
the regulation in these places could be the main driving forces behind the differences. Our
results further show that the regulation would reduce bag consumption to an even higher
degree if it were enforced more effectively. Generally speaking, the improvements such
as better enforcement and nationwide information dissemination would be more easily
achieved if the government were to take over the charging duty from the shops by levying

a plastic bag tax directly on consumers and requiring the shops to collect the levy.

It is noteworthy that the results of the paper reveal only the short-term effects of the
regulation and cannot simply be generalized to conclude anything about the long-term

effects. Using monetary incentive tools alone to achieve a long-run impact on pollution



control could be unreliable: The effects of increases in shopping costs at the margin
become weaker for consumers as time passes. After the first feelings of resistance, which
are provoked by the additional expenditure, consumers become accustomed to what they
were initially upset about (East and Hogg, 2000). This may be found to be particularly
true with goods, such as plastic bags, that can be classified as daily consumption
commodities and add only marginally to the total shopping bill. The changed pattern of
consumption following plastic bag legislation in South Africa shows that the initially
significant consumption reduction in plastic bags gradually rebounded (Hasson et al.,
2007). Therefore, the current success in terms of bag use reduction should only be
considered a trigger; any future reduction depends on the long-run enforcement efforts of
the regulation. Further adjustments, such as adding the negative environmental cost of the
bags into the price, persistent information campaigns to maintain people’s environmental
concerns, and enhancing enforcement at various locations and shopping occasions, may

need to be adopted.
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Tables and Figures

Table 1. The time and spatial distribution of the observations in both surveys

_ Beijing Guiyang All regions
Survey period
supermarket  open market supermarket  open market and shops
07:30-11:00 227 202 276 285 990
12:00-15:00 195 194 349 272 1010
17:30-20:00 202 190 276 406 1074
All periods 624 586 901 963 3074

Note: The three periods are the main shopping hours of the shops.
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Table 4. Regression results from negative binomial models regarding weekly bag consumption

Model specification

[1] Negative binomial model 1
without interaction variables

[2] Negative binomial model 2
with interaction variables

Dependent variable

Number of new plastic bags per week

Mar. Eff. Mar. Eff.
After policy implementation -12.495 (14.88)*** -7.528 (1.68)*
Supportive attitude -1.277 (6.37)*** -0.197 (0.56)
Inconvenience of not using plastic bags 0.420 (2.54)* 0.432 (1.68)*
Percentage of paid-for bags -0.034 (4.18)** -0.018 (2.28)**
Age -0.002 (0.14) 0.040 (1.61)
Male 1.681 (4.08)** 1.239 (1.91)*
Businessman 2.463 (2.99)*** 2.061 (1.57)
Rural register 0.704 (1.19) 0.476 (0.49)
Education years -0.499 (6.53)*** -0.453 (3.75)***
Monthly income 0.582 (4.30)** 0.347 (1.55)
Party member -0.614 (1.23) -0.206 (0.26)
Family size 0.492 (3.41)** 0.733 (2.75)%**
Supermarket -4.559 (10.94)** -2.990 (4.75)%**
Guiyang 8.076 (18.44)* 2.681 (4.03)***
Attitude*After policy imple. -1.204 (2.89)**
Inconvenience*After policy imple. 0.418 (1.29)
Age*After policy imple. -0.068 (2.30)**
Male*After policy imple. 0.459 (0.56)
Businiessman*After policy imple. 0.895 (0.60)
Rural register*After policy imple. 0.997 (0.81)
Eduyear*After policy imple. -0.051 (0.34)
Income*After policy imple. 0.065 (0.23)
Party member*After policy imple. -0.234 (0.24)
Family size*After policy imple. -0.506 (1.62)
Supermarket*After policy imple. -2.238 (3.00)***
Guiyang*After policy imple. 10.694 (9.83)***
Dummies for weekdays and weekends/holidays Yes Yes
Dummies for time of day conducting survey Yes Yes
No. of Obs. 3074 3074
Pseudo R-square 0.051 0.06
Prob > chi2 0 0

Notes: 1. Absolute value of t or z statistics in parentheses;

2. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 5. Regression results from negative binomial models regarding bag consumption during the

surveyed shopping trip

Model specification

[1] Negative binomial model 1
without interaction variables

[2] Negative binomial model 2
with interaction variables

Dependent variable

Number of new plastic bags during the surveyed shopping trip

Mar. Eff. Mar. Eff.
After policy implementation -2.315 (19.49)*+* -1.036 (2.03)**
Supportive attitude -0.105 (4.26)*** 0.038 (1.14)
Inconvenience of not using plastic bags 0.049 (2.45)** 0.020 (0.86)
Percentage of paid-for bags 0.003 (2.38)*** 0.004 (3.73)***
Age -0.007 (3.73)** 0.001 (0.26)
Male 0.140 (2.76)*** -0.051 (0.86)
Businessman 0.004 (0.05) 0.034 (0.31)
Rural register -0.009 (0.13) -0.239 (3.01)***
Education years 0.009 (1.00)*** 0.007 (0.59)
Monthly income 0.056 (3.64)*** 0.016 (0.80)
Party member -0.165 (2.72)*** -0.017 (0.24)
Family size 0.027 (1.55) 0.035 (1.60)
Supermarket -1.014 (18.94)*+* -0.397 (6.75)***
Guiyang 0.231 (4.40)*** -0.091 (1.44)
Attitude*After policy imple. -0.192 (4.4)***
Inconvenience*After policy imple. 0.104 (2.92)***
Age*After policy imple. -0.017 (5.1)***
Male*After policy imple. 0.320 (3.33)***
Businiessman*After policy imple. -0.021 (0.14)
Rural register*After policy imple. 0.555 (3.43)***
Eduyear*After policy imple. 0.020 (1.22)
Income*After policy imple. 0.026 (0.96)
Party member*After policy imple. -0.262 (2.65)***
Family size*After policy imple. -0.033 (1.08)
Supermarket*After policy imple. -1.004 (13.83)**
Guiyang*After policy imple. 0.746 (6.84)**
Dummies for weekdays and weekends/holidays Yes Yes
Dummies for time of day conducting survey Yes Yes
No. of Obs. 3074 3074
Adjusted/pseudo R-square 0.118 0.151
Prob > chi2 0.000 0.000

Notes: 1. Absolute value of t or z statistics in parentheses;

2. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 6. Descriptive statistics of the true value and predicted value of the number of new plastic
bags per week after regulation implementation

No. of Obs. Mean Std. Dev.
True weekly bag consumption under
, 2035 10.678 14,501
imperfect enforcement (Qz;nper £)
Predicted weekly bag consumption by NB
P NB 2035 9.644 6.461
model under perfect enforcement (Q,,z; 1)
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Figure 1. The sales income and the number of consumed plastic bags at the sampled supermarkets in
Guiyang
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Table A4. Regression results from the negative binomial model regarding weekly bag

consumption after regulation implementation

Model specification

Negative binomial model

Dependent variable

Number of new plastic bags per week

Mar. Eff.
Supportive attitude -1.044 (5.76)***
Inconvenience of not using plastic bags 0.626 (3.88)***
Percentage of paid-for bags -0.015 (2.31)**
Age -0.023 (1.7)*
Male 1.234 (3.13)**
Businessman 2.412 (2.96)***
Rural register 1.180 (2.02)*
Education years -0.360 (4.94)**
Monthly income 0.315 (2.43)**
Party member -0.282 (0.57)
Family size 0.169 (1.30)
Holiday or weekend -1.312 (3.44)%*
Noon -1.949 (4.42)%*
Afternoon -0.825 (1.77)*
Supermarket -4.069 (9.74)***
Guiyang 8.314 (20.97)**
Dummies for weekdays and weekends/holidays Yes
Dummies for time of day conducting survey Yes
No. of Obs. 2035
Adjusted/pseudo R-square 0.057
Prob > chi2 0.000

Notes: 1. Absolute value of z statistics in parentheses;

2. * significant at 10%; ** significant at 5%; *** significant at 1%.

1-34



Table A5. The results of statistical tests of the further reduction

Null hypothesis QiTmperf = Qi;’:}?
Differences in mean consumption 1.034
t-test (p-value) 0.000
Rank-sum test (p-value) 0.000
No. of Obs: Q4 / QP 2035/2035

Note: Ql?;nperf denotes the true weekly bag consumption under imperfect enforcement; Qﬁ;’r"f denotes the

predicted weekly bag consumption by the NB model under perfect enforcement
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Can Stated Preference Methods Accurately Predict Responses
to Environmental Policies?

The Case of a Plastic Bag Regulation in China

%
Haoran He "'

Abstract

This study investigates the validity of using stated preference (SP) estimates to predict
policy effects on plastic bag consumption. Before implementation of a plastic bag
regulation, when bags were still free of charge, we utilized an SP survey to elicit
consumers’ contingent bag consumption in certain possible pricing scenarios. Following
implementation of the regulation mandating charging for bags, we conducted another
survey to collect actual consumption information. We thus have unique data to compare
stated and revealed consumption. The comparison results show that consumers’
behavioral reactions to a policy change can be predicted reasonably well with SP

techniques.

Key word: China; contingent behavior; external validity; plastic bags; revealed behavior;

stated preference
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1. Introduction

The designs of many important economic policies — e.g., tax policies, price policies,
migration policies, and even social security policies — often rely on their expected effects.
Accurately predicting potential effects of policies, therefore, is important since
implementing improper policies is costly, and it is often difficult to adjust policies after
they have been implemented. Thus, the validity of predicted policy effects is an important
area of research. The more accurately policy effects can be predicted ex-ante, the easier it

is to design policies or to select them from a large number of available alternatives.

If similar policies have been implemented elsewhere, one can forecast the effects of a
policy based on past experiences. However, if a policy is new or if the experiences from
previous policies are inadequate, there are two main alternatives to predict the effects of
the policy: survey methods and experimental methods. Survey methods, with merits of
describing the situation closest to reality and obtaining direct reactions from subjects in
the field, are the most common methods for investigating the potential effects of policies.
However, the question of the external validity of survey estimates remains. On the other
hand, experimental methods, despite usually providing better incentives for subjects to
reveal preferences by mirroring policy change situations in experimental environments,
also have their shortcomings. For example, field experiments, if not too difficult to be
applied, may suffer problems such as high time demand and/or large expenses (Burtless,
1995), and lab experiments may suffer more serious external validity problems due to
difficulties in creating consistent test conditions for many policies (Levitt and List, 2007).
Although lessons have been learned from a number of studies concerning the external
validity of these methods, very few studies have examined the prediction accuracy by
making use of a real policy change. In the present paper, we conducted two rounds of
surveys in the ex-ante and ex-post counterpart situations created by implementation of an
environmental regulation regarding plastic bag consumption in China. The aims of this
article are (1) to investigate the possible discrepancy between predicted, i.e., stated
contingent behaviors elicited from a pre-policy survey, and actual behavior revealed by a
follow-up survey after the policy was implemented and (2) to address what factors

influence the direction and magnitude of the potential bias.
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Similar market-based plastic bag regulations have been implemented in several
countries, with mixed results. The policies have achieved success in reducing plastic bag
consumption in developed countries such as Denmark (Danish EPA, 1999) and Ireland
(Convery et al., 2007); while seemingly similar policies have rapidly lost effectiveness in
developing countries like South Africa (Hasson et al., 2007). In June 2008, the Chinese
government implemented a nationwide environmental regulation against the use of
plastic shopping bags'. The key feature of the regulation is to force all shops to charge for
plastic bags, and each shop can set the price of the bags at a level no less than their own
acquisition costs (Chinese Ministry of Commerce et al., 2008; Chinese National
Development and Reform Commission, 2008). There were no major economic changes
or relevant actions or publicity campaigns with respect to the use of plastic bags® during
the period between our two surveys, so the changes in behavior were clearly due to the
new regulation.” We used a stated preference (SP) method in the ex-ante survey to elicit
consumers’ contingent behavior of plastic bag consumption, and then recorded their
actual revealed behaviors using the ex-post survey.* Then we compared the two behaviors

and analyzed the external validity of the SP survey estimates.

Due to the difficulties of finding opportunities to conduct tests using real policy

changes, very few studies investigate the prediction validity of SP estimates by predicting

" In the remainder of this paper, “plastic shopping bag” is abbreviated to “plastic bags” or “bags” in most
places.

* Public campaigning for the reduction of plastic bag use occurred before June 2008 when the regulation
had not yet been implemented.

? We obtained detailed information about monthly sales income and plastic bag consumption from half of
the supermarkets where the surveys were conducted during a two year period from January 2007 to
December 2008. The data demonstrates invariability of monthly free plastic bag consumption and monthly
sales income, while the consumption of plastic bags dwindled drastically immediately after the regulation
implementation with stable consumption both before and after the implementation. From the supermarket
data, we do not find seasonal effects in the plastic bag consumption. For more information, see He (2010).

* Apart from reducing the number of plastic bags consumed, the regulation also changed other types of
behavior related to plastic bag use, such as carrying more goods in each plastic bag, more reuse of the bags,
and use of more substitutes. It is worth noting that the reduction in plastic bag consumption is part of the
confound effects of the regulation. This discussion is beyond the scope of the present study; for more

details, see He (2009).
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effects of a real policy change.” Instead, the main criteria used to test the validity of SP
predictions are built on results from revealed preference (RP) methods® or experimental
methods. As for the comparisons between SP and RP results, e.g., Carson et al. (1996)
provide a meta-analysis of 83 studies of quasi-public goods containing 616 comparisons
between results from SP and RP methods. They find that, on average, SP methods provide
lower estimates than do RP methods. Nevertheless, since estimates from RP techniques
measure the desired quantity but still with error,” the reliability of using the RP estimates
as criteria to determine the validity of SP estimates could be problematic. In recent years,
experimental estimates and real market data have increasingly been used to serve as
comparison criteria for SP estimates. Shogren et al. (1999) in a natural field experiment
compare the mail survey and lab experimental estimates with the actual consumer
purchase of irradiated chicken, which had recently appeared on the market. They find a
significantly higher level of acceptance of the irradiated chicken in both the survey and
the lab estimations than in the real retail market, and that the estimates of consumers’
choices are closer to the real behavior in the market when the prices are higher. Similarly,
Lusk et al. (2006) find that more moralistic and pro-social preferences are stated in a
framed field experiment than in a natural field experiment’s real-world setting regarding
antibiotic-friendly pork consumption. On the other hand, Chang et al. (2009) examine the
accuracy of estimates from three preference elicitation methods (hypothetical choices,
non-hypothetical choices, and non-hypothetical rankings) for environmentally-friendly
consumer goods and organic food and find that estimates from all methods show a high
level of external validity. It is worth noting that most previous studies concerning external
validity have used goods that were new to consumers, and the researchers have tried to
provide the new items a prominent shelf position or even an introduction to the good or a
reminder in their positions, which is likely to attracting consumers’ attention and

therefore induce more purchases. Additionally, since the comparison criteria in previous

> The only study we are aware of is Lampi and Orth (2009). The authors examine the validity of SP
estimates by examining the change in composition of museum visitors and by making use of a real public
policy change,

% Revealed preference methods refer to the hedonic pricing method, the recreation demand and travel cost
method, the averting behavior method, the cost of illness method, etc.

" For more detailed discussions, see, e.g., Mitchell and Carson (1989) and Carson et al. (1996).
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studies are usually market shares in a single grocery store during a relatively short period,
the criteria could be made more reliable by obtaining data from a wide range of time

frames and situations.

There are two main explanations for the possible discrepancy between predicted
behavior stated in surveys and subsequent actual behavior. The first explanation is
respondents’ uncertainty about their preferences due to, e.g., unfamiliarity with the
situation they are being asked about ex-ante. Gradual learning later on can thus lead the
respondents to display different preferences. The second explanation is respondents’
strategic behavior aiming at somehow influencing the policy. For example, a respondent
could intentionally state systematically biased preferences regarding the value or the
consumption of the goods or services when asked ex-ante. The design of this study tries
to take into account the aforementioned two sources of possible prediction bias. By
utilizing a well-known everyday good, the surveyed respondents were already familiar
with the good. We conducted the ex-ante SP survey close to the regulation
implementation date when most of consumers were well aware of the forthcoming policy
and its content. This made the respondents more likely to state their real preference to the
given policy change rather than to present strategic answers in an effort to influence the
policy. Our goal with the design is to diminish the possible discrepancy between the
predicted and actual behavior. In addition, the consumption decisions were made by a
wide range of ordinary citizens in various types of shops with substantial variations in
major demographic variables. We use a publicly known environmentally-harmful good so
that we can further take respondents’ incentives to perform more pro-socially into account,

an incentive present in many SP studies.

In addition to noting the potential advantages of using a naturally occurring policy
change as a tool, it is also important to note the disparities between our study and
standard SP studies. First, based on plastic bag pricing information, we investigated
consumers’ contingent behavior at three likely prices but did not randomize their
presenting order in the hypothetical scenario. Second, since the bags are likely to be
necessary goods for people, this study considers the number of bags consumed rather
than willingness to pay for them. Third, while most SP studies push respondents to make

choices regarding a policy change that is new to them, respondents in this study, well-

2-5



informed about the forthcoming policy before being involved in the survey, might have
already thought about how to respond. Despite the discrepancies, our study at least
captures the difference between hypothetically stated responses without monetary payoff

and actual revealed consumption behavior with real costs in real market situations.

Overall, our findings suggest an accurate prediction of the survey SP method, which
enhances confidence in forecasting potential policy effects with survey methods. The
remainder of the paper proceeds as follows: Section 2 introduces the experimental design
and the econometric model and Section 3 discusses the data. The results are reported in

Section 4 and Section 5 concludes the paper.

2. Methodology
2.1. Experimental design

With a between-subject design, intercept surveys were conducted at the exit of shops,
both ex-ante and ex-post the policy change. Both surveys needed to be conducted in the
same shops and during the same time of day in order to obtain comparable samples. In
addition to it being easier to recruit different subjects from the same sample pool than to
recruit the same subjects for both surveys conducted at different time, another advantage
of using a between-subjects design is that it avoids correlation of the answers from using

the same subjects in both surveys.

The ex-ante survey was conducted one month before the implementation when most
citizens were well aware of the forthcoming regulation. Thus, the questions in our survey
could be easily understood and handled by the subjects.® In the ex-ante survey, apart from

collecting the information about subjects’ characteristics and their actual consumption of

¥ At the time of the ex-ante survey, more than 80% of the subjects in the survey reported they knew about
the regulation before the survey. However, we interviewed both consumers and shop managers about
whether behavioral changes with respect to plastic bag use appeared after dissemination of the news of the
forthcoming regulation, and none of the interviewees reported that any change had occurred, which is

consistent with the evidence from the supermarkets’ formal record. For more details, see He (2009).
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plastic bags at zero price, a series of valuation questions’ were asked to elicit consumers’
contingent behavior with respect to plastic bag consumption at certain hypothetical prices
contingent on perfect enforcement of the regulation.'® Figure 1 shows the structure of the

questions.
<Figure 1 to be here>

In the ex-ante SP survey, rather than directly asking about the respondents’ predicted
bag consumption, we focused on investigating their free bag consumption and predicted
reduction behavior given certain prices with perfect regulation enforcement, and then
calculated the predicted bag consumption. Since the regulation allows the individual
shops to set their own prices for plastic bags, yet at a level no lower than the acquisition
cost, it was too difficult to forecast accurate prices for the plastic bags in the shops before
the regulation. We set the predicted most likely average price to 0.5 Chinese Yuan
Renminbi (yuan) per bag in consultation with experts in plastic bag manufacturing, retail
trade, and the government sector.'' We expected that there would be some price variation
occurring in the market after the implementation due to the price being set by individual
shops. We therefore included another two possible prices, 0.3 and 1 yuan, in order to
cover the effects of a wider range of price fluctuation on bag consumption. Specifically,
beginning with giving the main hypothetical price 0.5 yuan, the enumerators asked the

29 ¢¢

subjects to choose among three options, “the same use,” “reduce use,” and “stop use.” If
the option “reduce use” was chosen, the specific percentage reduction range needed to be
answered. Based on the responses to the main hypothetical price, one or both of the two

other price options were asked.

? See Appendix 2 for the questions asked in the ex-ante survey questionnaire.

12 Although we understood that perfect enforcement of the regulation would be highly unlikely, we kept the
perfect enforcement condition throughout the valuation questions for simplicity of cognition reasons. We
then asked detailed questions about the actual regulation enforcement faced by each respondent in the ex-
post survey so that we would be able to control for differences in the enforcement of the regulation.

"' We considered all the information we had before the regulation when the ex-ante survey was about to be
conducted, such as the cost of plastic materials for making plastic bags, the cost of transporting the bags,
implementation preparation by the government sector, retailers’ attitude toward cooperating with the

enforcement and towards profiting from the charging, and other relevant information we had at that time.
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Given the structure of the questions, subjects could make 11 possible patterns of
choices. Two of the choices are inconsistent and are marked with crosses in Figure 1. All
subjects first gave their responses to the major price of 0.5 yuan, while fewer subjects
then responded to the 0.3 yuan price and even fewer responded to the 1 yuan price.
However, bearing in mind that plastic bag demand is non-decreasing in price,'” we can
complement many responses at the non-answered prices and construct a more complete
dataset by utilizing the following two deduction rules: First, when a higher price was
given, if a subject answered that she would consume the same amount of plastic bags as
before when the price was zero, we deduce that she would also consume the same amount
at lower prices. Second, if a subject answered that she would stop using plastic bags when
a certain price was given, we deduce that she would also stop using the bags at higher

prices.

The ex-post survey was conducted about four or five months after the regulation
implementation in order to make sure that citizens had enough time to adjust to the
regulation. In the ex-post survey, we collected information about the average price of
paid-for plastic bags faced by subjects and about subjects’ bag consumption and
socioeconomic characteristics.”” The survey was conducted in the same shops during the
same daily time periods as in the ex-ante survey. After the implementation, two of the
three hypothetical prices turned out to be the common plastic bag average prices faced by
consumers while the price of 1 yuan has rarely been faced. Therefore, only the 0.3 and
0.5 yuan prices are applied for the tests in this paper. As expected, the actual enforcement
is not perfect and varies across regions, residential areas, and types of shops. In order to
control for the variation in enforcement, we recorded extra information about each
subject’s percentage of paid-for bags out of her total number of consumed plastic bags.
We further recorded each subject’s actual percentage reduction in bag consumption in the

shops that charged for bags, as compared to their consumption when these shops

2 The third most common choice pattern in Table 4 below demonstrates the negative correlation between
plastic bag consumption and price.

1 See Appendix 2 for the questions asked in the ex-post survey questionnaire.
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provided bags for free'*. We then can use the extra information to adjust the actual plastic
bag consumption under imperfect enforcement into a measure of consumption under the

assumption that all shops charging for bags by using the methods presented in Section 2.2.

2.2. Hypothesis

The main purpose of this study is to compare consumers’ pre-regulation predicted
consumption behavior with their actual consumption afterwards; therefore, we have the
null hypothesis that consumers’ predicted bag consumption is equal to their actual bag
consumption. In order to test this hypothesis, we need to have the following information:

their predicted consumption (Qg ) of plastic bags under certain hypothetical prices before
regulation implementation, and their actual consumption (Qﬁ) of plastic bags when were

faced with the same but real prices after the implementation. In the ex-ante survey, given
a certain price (e.g., p=0.5 yuan) in the hypothetical scenario with perfect enforcement “if

all shops charge for plastic bags,” we elicited the ex-ante predicted total bag consumption

(Qg;tg_gal). Since in the hypothetical scenario all bags are charged for a price, the

predicted free bag consumption (Q:‘:f(; ;e) is zero and the predicted total bag consumption

is equal to the predicted paid-for bag consumption (Q:‘:’:f;d).

P_total _ HP_paid P_free _ P _paid _ P_paid
Qp=0.5 - Qp=0.5 Qp=0.5 - Qp=0.5 +0= Qp=0.5 (D

In the ex-post survey, we recorded the actual total bag consumption. Given the

complex situation of regulation enforcement afterwards, we need to adjust the ex-post

" For example, a consumer’s weekly bag consumption was 100 free bags before the regulation and 20
paid-for bags and 60 free bags afterwards since some shops did not enforce the regulation. Therefore, the
consumer’s actual percentage reduction in the shops that charged for bags is 50% (= bag consumption

reduction / (free bag consumption ex-ante - free bag consumption ex-post) =20/ (100 - 60)).
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actual total bag consumption (Qg;tgﬁ;al) by taking the imperfect enforcement into account.

A_adjusted total

We obtain the ex-post adjusted actual total bag consumption (szo.s

) through

the following procedure:

Since the regulation failed to be perfectly enforced, i.e., some shops still provided the
bags for free after the implementation, the ex-post actual total bag consumption is equal

to the sum of the ex-post actual paid-for bag consumption bought at average price p

(Q';‘:po‘gd) and the ex-post actual free bag consumption (Q:‘:f(; ;e).

A total _ A _paid A_free
Qp=05 = @p=os5 *@p=0s (2)

As mentioned in Section 2.1, we recorded individual consumers’ percentage of paid-
for bags out of total bag consumption. This enables us to identify both of the components

of the ex-post actual total bag consumption.

Q';‘:po‘gd = Q‘;ﬁg.tsal * percentage of paid-for bags 3)

QASree - stg'tsal * (1 - percentage of paid-for bags) 4)

p=0.5

In general, consumers would only use some (but not all) of the free bags if they were
required to pay for them. Since we recorded individual consumers’ actual percentage
reduction in bag consumption in the shops that charged for bags (actual percentage
reduction from p=0 to p=0.5), we can adjust the ex-post actual free bag consumption in

the shops that did not charge for bags to the ex-post actual free to paid-for bag



A_freeto paid) 15

consumption (Qp=0.5

Q';;f ; f;e topaid _ ';‘:f(; ge * (1 - actual percentage reduction from p=0 to p=0.5) (5)

Then we can estimate the ex-post adjusted actual total bag consumption

(Q';‘:ao'?éu“ed mtal) conditional on all shops charging for plastic bags.

A_adjusted total _ A paid A_free to paid

Therefore, by taking the imperfect enforcement into account, we can finally construct
the null hypothesis of the validity test under the circumstance of perfect enforcement: the
ex-post adjusted actual total bag consumption is equal to the ex-ante predicted total bag

consumption at the same 0.5 yuan price.

Hypothesis: HO: Q;';‘;‘?é““ed total _ Qﬂ;tg_’;“’ o

Statistical tests will be performed for the hypothesis at each of the 0.3 and 0.5 yuan
prices, respectively. It is worth noting that the ex-post adjusted actual total bag

consumption used in the hypothesis includes the component ex-post actual free to paid-

'3 An underlying assumption is imposed for the adjustment of the ex-post actual free bag consumption, i.e.,
if shops that still provide free bags start to charge for bags at the same average prices as the shops that have
already been charging, the percentage reduction in bag consumption in the former shops is the same as the

actual percentage reduction in bag consumption in the latter shops.
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A_free to paid

P ) that is a product of the subjects’ actual total bag

for bag consumption (Q

consumption per week multiplying two fractions'®, which could be a noisy measurement.
We therefore conduct multivariate tests with different types of controls of the regulation

enforcement to circumvent difficulties associated with the statistical tests.

2.3. Experimental procedures

We want to control for the possibility that customers who are in different cities or areas
and who typically shop at different shops and at different times of day are systematically
different. We therefore conducted two parallel surveys in two cities, Beijing and Guiyang.
While Beijing is the capital and one of the most developed metropolitan areas in China,
Guiyang is a medium-sized city located in one of the most underdeveloped provinces. We
conducted surveys in the two most frequently visited types of shops, i.e., supermarkets
and open markets. Consumers shopping at supermarkets are generally considered to have
a higher income and standard of living than those shopping in open markets. Three main
residential areas in each city were chosen, and the surveys were conducted in one large
supermarket and one large open market in each area. Furthermore, we conducted the
surveys on both weekdays and weekends/public holidays, and at three times of day, i.e.,
morning, noon/early afternoon, and late afternoon/early evening. As presented in Table 1,
we attempted to distribute our observations evenly across the dimensions in order to

obtain representative and comparable samples.
<Table 1 to be here>

The sampling procedure of interviews was carried out as follows: Every third

shopper that exited the shop'’ was approached by the enumerators and asked if she would

' That is, the ex-post actual free to paid-for bag consumption is a fraction of the ex-post actual free bag
consumption that is a fraction of the ex-post actual total bag consumption. Due to the impossibility of
accurately forecasting the ex-post policy enforcement situation, this is the best measurement we can find
given the complexity of the ex-post enforcement situation.

"7 If more than one person exited at a time, the enumerators always counted them from left to right in order

to select the “third” subject.



like to participate in a survey that would last a few minutes. If the selected consumer
refused to participate, the enumerator approached the very next shopper. If this person
agreed to participate, then the enumerator completed the survey and then proceeded to the
next “third” shopper. We ended up with 3,074 interviewed respondents'®. The most
commonly stated reason for refusing to participate was lack of time. We believe that the
sample selection bias (if any) can be cancelled out by the use of the between-survey

comparisons.

2.4. Multivariate testing: econometric method

In order to test the validity of consumers’ predicted consumption as compared to their
actual revealed consumption while controlling for other influential factors, we use
econometric models. In the first type of multivariate test, we estimate a model including
both the ex-ante and the ex-post subjects who faced the same hypothetical or actual prices.
Accordingly, the dependent variable refers to the combination of both the ex-ante

predicted total number of new plastic bags used per week at certain hypothetical prices

( QP_total

P ) and the ex-post self-reported actual total number of new plastic bags used per

week (Q';—mtal) at the same but real prices. It is worth noting that Qs—wtal is continuous

since it is a fraction of a consumer’s ex-ante actual total bag consumption per week. The
dummy variable “actual price” is included to identify whether or not the subjects faced
actual prices. Since a proportion of subjects did not using new plastic bags, we apply a

Tobit model (Wooldridge, 2002).

0*=Xp+& Q=max (0, 0%, (®)

BIn total, we asked about four thousand customers to obtain the 3074 respondents. Moreover, we discard
18 observations considered as outliers since these respondents consumed an extremely high number of new

plastic bags per week.



where the dependent variable Q* denotes the combination of the predicted and actual
total bag consumption per week at the same hypothetical or real prices,'” and the
independent variable vector X has several components, i.e., X= (X, X; Xj Xy, X,,, X;). The
independent variable X; refers to the key dummy variable “actual price,” while the others
act as controls in the multivariate tests: X; denotes consumers’ self-reported percentage of
paid-for plastic bags out of their total bag consumption®’, which is capturing the
enforcement of the regulation; X, expresses the variables regarding consumers’ cognition
of the policy and of not using plastic bags provided by shops; X, refers to the
socioeconomic variables of the respondents and their families; and X, denotes variables
used to control bag use behavior shifts due to regional discrepancy, market type
difference, weekday/weekend, and time of day. We take the first element Xj to be unity.

We will explain all the variables in detail in the next section.

In the second type of multivariate test, we use another adjustment approach to

consider the imperfect regulation enforcement: We replace the ex-post actual total number

A_total

of new plastic bags used per week (@

) with the ex-post adjusted actual total number

A_adjusted total

of new plastic bags used per week (@,

) as a part of the dependent variable.

Therefore, we insert the control of the imperfect regulation enforcement directly into the

dependent variable. We still keep the predicted total number of new plastic bags used per

week at the same hypothetical prices (Qg—toml) in the dependent variable. We then

estimate a similar Tobit model except that we do not contain the regulation enforcement
variable in the model since we have corrected the imperfect enforcement in the dependent

variable.

In both tests, we control for other factors that could affect subjects’ plastic bag
consumption. The coefficients of the “actual price” dummy variables indicate the extra
effect of the actual price on the number of plastic bags consumed, as compared to the

effect of the same hypothetical price. If the impact of actual prices on consumption is the

' However, we only observe Q" when Q" is equal to or greater than zero. Therefore, Q is used to refer to
the observed number of new plastic bags used per week.
%% As mentioned, the percentage of paid-for bags is given to be 100% in the hypothetical scenario for all the

subjects participating in the ex-ante survey.



same as that of hypothetical prices, i.e., if consumers at a real price actually consume
what they predicted they would consume at the same hypothetical price in the ex-ante SP
survey, then the coefficient of the variable should not be significantly different from zero;
otherwise, the coefficient should be significantly positive (negative) if consumers
underestimate (overestimate) their actual consumption of plastic bags after the regulation.

The same models are applied for the 0.3 and 0.5 yuan prices.

3. The data
3.1. Descriptive statistics of characteristics

The descriptive statistics of potentially influential factors are presented in Table 2, sorted
by different sub-groups of the sample. Column [1] shows the information for the 1,025
subjects from the ex-ante survey who faced the hypothetical prices 0.3 and 0.5 yuan. The
figures in Columns [2] and [3] reflect the information for the 1,595 and 337 subjects from
the ex-post survey who faced the average actual prices 0.3 or 0.5 yuan, respectively.

Column [4] summarizes the statistics for all observations from both surveys.

Following implementation, only slightly more than 40 percent of the bags are paid
for, which indicates an unsatisfying imperfect enforcement of the regulation. All the other
variables vary much less dramatically across different groups of the sample. The
proportion of subjects who knew about the regulation increased from 89% before the
implementation to more than 98% after the implementation, and the perceived
inconvenience of not using plastic bags also slightly increased. However, the subjects’
understanding of the regulation’s environmental purpose, their supportive attitude toward
the regulation, their perceived effectiveness of the regulation, and their perceived
seriousness of the environmental problem go down from ex-ante to ex-post the
implementation. The ex-ante subjects’ average understanding of the indissolubility of
plastic bags is worse than the ex-post ones’ who faced the 0.3 yuan actual price yet is

better than the ex-post ones’ who faced the 0.5 yuan actual price.

Regarding subjects’ and their families’ socioeconomic characteristics, the mean age



of all subjects is 41 years and about 44% of the subjects are male. Around 10% of the
subjects work in sales or run their own business, nearly 20% are registered as rural
residents, and one-fifth are Communist Party members®'. The average years of schooling
and monthly income in the sample are 12.7 years and 2,200 Chinese yuan respectively,
while the average family size is nearly three persons. The mean of most variables shifts
from the ex-ante sub-sample to the two ex-post sub-samples. More exactly, the
proportions of males, businessmen, rural residents, years of schooling, and family size
increase, while the mean age and the proportion of party members decrease. The ex-ante
subjects’ average monthly income is higher than the ex-post ones’ who faced the 0.3 yuan

actual price yet is lower than the ex-post ones’ who faced the 0.5 yuan actual price.

As shown in the last two columns in Table 2, the differences in the mean of many
variables between the sub-samples in Columns [1] and [2] and between the sub-samples
in Columns [1] and [3] are significant in terms of t-tests, proportional tests, and
Wilcoxon-Mann-Whitley tests**, respectively. The small standard error of the variables
generated by the large sample may contribute to the significance of the differences. These
differences between the sub-samples suggest a need for applying econometric analysis to

control for these variables in order to achieve clearer comparisons.

<Table 2 to be here>

3.2. Predicted reactions to hypothetical prices

In the valuation part of the ex-ante survey, there were a total of 11 response patterns, and
none of the total 1,039 subjects fell into the two inconsistent response patterns. Only 14

out of the 1,039 subjects made the inconsistent choices that they would consume more

?! Since nearly 70% of the party members were urban residents as late as in 2008 (Organization Department
of the Central Committee of the Communist Party of China, 2009) and the urban population is smaller than
the rural population, this urban survey data shows a larger fraction of party members than the fraction of
party members in the whole Chinese population.

*? Variables with ranked data are tested by Wilcoxon-Mann-Whitney tests.

2-16



plastic bags at a higher bag price, or vice versa.” In this study, we report the results based
on the remaining 1,025 consistent subjects. Only two out of the 1,025 subjects do not use
plastic bags at all. Table 3 shows the three most common reaction patterns. Together, they
account for more than 82% of the total subjects. All the three reaction patterns indicate a
quantitatively large reduction in bag consumption given perfect enforcement of the

regulation.
<Table 3 to be here>

In the ex-ante survey, the hypothetical price started at 0.5 yuan and then the price of
0.3 and/or 1 yuan was given depending on the answer given. Consequently, all 1,025
subjects responded to 0.5 yuan, 955 subjects responded to 0.3 yuan, and only 633
responded to 1 yuan. By using the deduction rules introduced in Section 2.1, we can
complete the choices for all 1,025 subjects at the 0.3 yuan price. However, we can only
complete the choices for 989 subjects at the 1 yuan price. In theory, it is impossible to
complement the remaining 36 subjects’ choices at the 1 yuan price since these subjects
chose “reduce use” at the 0.5 yuan price and “the same use” at the 0.3 yuan price. In the
remaining analysis, we will use this completed dataset with 1025, 1025, and 989

observations at the 0.5, 0.3, and 1 yuan price, respectively.

Table 4 reports the frequency and cumulative percent of subjects choosing certain
contingent behaviors. The data indicates a clear trend that subjects believe they would
indeed cut down more on plastic bag consumption the higher the price: as the price
increases from zero to 0.3, 0.5, and 1 yuan, an increasing number of consumers choose to
either reduce their bag consumption more or stop using plastic bags. The proportion of
subjects who stated they would stop using bags increases to 27.4%, 34.7%, and 64.1%, at
0.3, 0.5, and 1 yuan, respectively, while the proportions of subjects who stated they
would stick to the same use are 10.7%, 6.8%, and 3.1%, at 0.3, 0.5, and 1 yuan,
respectively. Consequently, given perfect enforcement of the regulation in the ex-ante
hypothetical scenario, the percentage reduction in total bag consumption can be

calculated as 63.2%, 70.5% and 88.3% at 0.3, 0.5, and 1 yuan, respectively.

> The tiny fraction of inconsistent responses demonstrates the seriousness of subjects’ answers to the

questions in the questionnaire.



<Table 4 to be here>

Before the regulation, we collected consumers’ actual total bag consumption at zero

price (Q’;-:gtal). Figure 2 shows the distribution of the number of plastic bags used per

week from the ex-ante survey when the bags were still free. Based on this information,

we can estimate the predicted total bag consumption by using the predicted reduction.

<Figure 2 to be here>

3.3. Predicted consumption vs. actual consumption

In the ex-post survey, the number of subjects who do not use plastic bags is 188 out of the
total 2,035 subjects™, reflecting that the regulation results in a considerable proportion of
consumers not using plastic bags at all. Due to the highly competitive retail trade
environment in China, shops adjusted their prices of plastic bags downwards. The actual
price of a new plastic bag turns out to vary from 0.2 to 0.6 yuan depending on region,
residential area, and type of shop, and also on the size and quality of the bags. In the
supermarkets and open markets where the surveys were conducted, 99% of the reported
bag prices ranged from 0.3 to 0.5 yuan. Looking at all shops in the two survey cities, the
most common average prices are also around 0.3 or 0.5 yuan, but very rarely close to 1
yuan. Therefore, only the cases of the 0.3 and 0.5 yuan prices were investigated in the ex-
post survey. Figure 3 shows the distribution of the number of plastic bags used per week

from the ex-post survey when shops charged for the bags.
<Figure 3 to be here>

Table 5 shows the statistics of the predicted and actual weekly plastic bag
consumption from the ex-ante and ex-post surveys. Before the regulation, the mean actual

total consumption of free new bags is about 21 per week. When the hypothetical price is

* We conducted the ex-post survey with a larger sample size because each subject was only able to face
one average actual price after regulation implementation. In the ex-ante survey, subjects could state

hypothetical consumption at several prices.



increased from zero to 0.3, 0.5, and 1 yuan, subjects predicted that their mean total bag
consumption would shrink from 21 bags per week to 7.8, 6.4, and 2.8 bags per week
respectively, which describes an obvious reduction tendency induced by the regulation.
After the regulation, the mean actual total consumption turns out to be 11.4 and 7.8 bags
per week corresponding to the 0.3 and 0.5 yuan average prices, respectively. The actual
reactions to certain prices seem to be less dramatic than the ex-ante survey subjects
thought they would be. This is because the direct comparison ignores the imperfect
enforcement. Nevertheless, this comparison serves as a conservative benchmark since a
consumer’s actual total bag consumption under perfect enforcement cannot be larger than
her actual total bag consumption under imperfect enforcement. On the other hand, if we
take subjects’ percentage of paid-for bags into consideration, the mean consumed number
of paid-for new bags per week turns out to be only 4.1 and 3.4 bags at the 0.3 and 0.5
yuan prices, respectively. It is clear that the remaining 7.2 and 4.4 new bags per week
obtained for free still account for a major part of the actual total bag consumption after
the regulation. If we ignore the free bag consumption and only compare the consumption
of paid-for new bags with the predicted consumption of new bags, this acts as the
opposite boundary of a consumer’s least total bag consumption in reality after the
regulation. By utilizing subjects’ percentage of actual reduction in bag consumption in
shops that have charged for bags, we can convert the number of bags obtained for free
into the number of paid-for bags as shown in Section 2.2. Finally, the adjusted actual total
number of new bags consumed per week turns out to be, on average, 9.0 and 6.2 bags
respectively. The figures in the last column represent the proportion of zero-bag users in

each case.

<Table 5 to be here>

4. Results
4.1. Statistical tests

Table 6 reports the results from statistical tests of the hypothesis shown in Section 2.2 for

both the 0.3 and the 0.5 yuan price. For each hypothesis, we conduct a t-test for mean



differences as well as a Wilcoxon rank-sum test of equality of distributions for actual and
predicted number of bags consumed per week at the same prices. Furthermore, we
perform a proportional test of the hypothesis of equal shares of zero-bag users and
perform t-tests and rank-sum tests for actual and predicted number of bags consumed per

week conditional on excluding the zero-bag users.
<Table 6 to be here>

The results show that we can reject the null hypothesis that the actual total bag
consumption is equal to the predicted total bag consumption at the 0.3 yuan price, while
the difference is fairly small if taking the total bag reduction into consideration.”” In the
0.3 yuan case, the mean actual total bag consumption is significantly higher than the
mean predicted bag consumption, and this is largely explained by the large difference in
the proportion of subjects not using plastic bags at all. The proportion of subjects not
using plastic bags is significantly lower in the real market setting than in the hypothetical
scenario for both prices. If the zero-bag users are removed, the difference in the number
of plastic bags consumed turns out to be smaller and insignificant in terms of a t-test, yet
remains significant in terms of a rank-sum test. Consequently, at the 0.3 yuan price, the
major reason for the bag consumption difference is the larger share of zero-bag users in
the hypothetical scenario. That is, a considerable fraction of the subjects stated that they
would completely stop using plastic bags if all shops began enforcing the regulation as
stated in the hypothetical scenario of the ex-ante survey. Yet, under the ex-post real
circumstance of imperfect enforcement, the fraction of subjects who actually stop
consuming bags is significantly smaller than the fraction of subjects stating no bag

consumption in the ex-ante survey.

For the 0.5 yuan case, however, the mean adjusted actual total bag consumption and
the mean predicted total bag consumption are essentially the same. The proportion of
subjects not using plastic bags is still significantly lower when they were faced with a real
market situation than when they were faced with a hypothetical scenario. Interestingly, if

we take out the zero-bag users, the difference for the 0.5 yuan case turns out to be larger

* The mean adjusted actual total bag reduction per week is approximately 11.966 (= 20.937 - 8.971); thus,
the over-prediction in bag reduction equals around 9.5% (= 1.141 / 11.966).
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and significant in terms of both a t-test and a rank-sum test. That is because if we remove
the zero-bag users in this case, the mean adjusted actual total bag consumption becomes

even lower than the mean predicted total bag consumption.

In line with the findings of Shogren et al. (1999), the predicted bag consumption is
closer to the actual bag consumption at the higher price of 0.5 yuan than at the lower
price of 0.3 yuan.” There are two factors that could explain this. First, under the higher
price of 0.5 yuan, subjects are likely to take the price more seriously than under the lower
price of 0.3 yuan when making predictions. Second, 0.3 yuan is the second price given,

and is therefore less likely to be taken as seriously as the first one when predicted.”’

The results from the statistical tests demonstrate that consumers predicted their future
bag consumption reasonably well, although there was a small bias of under-prediction of
bag consumption for the lower price. However, the results above may not be reliable
since they do not control for other influential factors that vary across the two surveys.
This should be kept in mind when viewing the above statistical test results. In order to
make clearer comparisons between the stated and the revealed bag consumption
behaviors, econometric analysis is needed to control for factors that may potentially

affect plastic bag consumption.

4.2. Econometric analysis

In the econometric analysis, multivariate tests are used to estimate the possible difference
between predicted and actual consumption while controlling for other influential factors.
The coefficient of the dummy ‘“‘actual price” indicates the potential discrepancy. We
proceed to compute the marginal effects on the expected number of new bags per week
based on the regression results of Tobit models with and without controlling for the

regulation enforcement. Table 7 reports marginal effects for the regressions of the first

0 We perform a t-test for the two differences in mean bag consumption at the 0.3 and 0.5 yuan prices in
Table 6, and find that the difference between the two differences is significant from zero.

*7 Since we did not randomize the order of the hypothetical prices, it is not possible to test the “order effect.”
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type of tests for the 0.3 and 0.5 yuan prices.”® For simplicity, Table 7 does not include the
estimated parameters of the control dummies that control for time of day and location of

conducting the survey.
<Table 7 to be here>

In Columns [1] and [3] in Table 7, the regression models do not include the
enforcement variable to control for the crucial influential factor of regulation enforcement
in the regressions. Not surprisingly, despite controlling for other factors, the marginal
effect of the actual price dummy reflects that people consume 2 and 1.5 more bags at the
price of 0.3 and 0.5 yuan, respectively, when they face the actual prices as compared to
when they face the hypothetical ones. Columns [2] and [4] report the multivariate test
results generated by including the “percentage of paid-for bags” variable to capture the
variation in the actual enforcement of the regulation. After correcting for the influence of
the bags still obtained for free, the marginal effects of actual price dummy variables now
turn out to be insignificant at both prices, showing that the fraction of bags obtained for
free essentially has explanatory power on the number of new bags used per week. The
models, which control for the degree of regulation enforcement and other factors, suggest
that the effects of paying the actual prices on consumers’ actual bag consumption do not
differ from the effects of paying the same hypothetical prices on their predicted bag
consumption. So, we cannot reject the hypothesis of equal predicted and actual bag
consumption at the same hypothetical and actual prices. In other words, the ex-ante
contingent behavior valuation provides accurate estimates of citizens’ actual consumption
behavior at both 0.3 and 0.5 yuan. Moreover, still-free provision of plastic bags in some
shops and especially in some open markets is the key explanation for the underestimation

of consumption, which is found in the multivariate tests without control for enforcement.

A substantial number of other factors are shown to significantly influence plastic bag
consumption at both prices. Almost all the other influential variables stay the same in
terms of direction, magnitude, and significance across the different specifications of the

models. Since the main interest of the paper is to test the consumers’ prediction ability by

% We use the post-estimation command in STATA to calculate the variance inflation factor (VIF) for the

counterpart OLS models, and do not find any evidence of multicollinearity problems.
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using the SP survey method and since including other variables is mainly for control
purpose rather than interpretation purposes, we will not provide a detailed discussion of
the impacts of other variables.”” Additionally, although we have tried to add interaction
variables, i.e., various socioeconomic characteristics and treatment dummies interacted
with the actual price dummy, respectively, we do not find any particular sub-groups of

consumers with persistently better or worse prediction ability than others across prices.*”

The results of the second type of tests, with the adjusted actual bag consumption as a
part of the dependent variable, are reported in Table Al in the appendix. The results in
these models are similar to those from models in the first type of tests discussed above.
The coefficients of the “actual price” dummies are not significantly different from zero.
Again, controlling for degree of regulation enforcement and other influential factors, we
cannot reject the hypothesis of equal predicted and actual consumption of plastic bags at

the two hypothetical and actual prices.

5. Discussion and conclusions

A fundamental question for researchers working with SP elicitation methods is whether
stated values accurately correspond to consumer behavior in real-world situations. In this
paper, by conducting a large-scale survey using consumers in a real market setting, we
investigate the possible bias between consumers’ shifts in stated and actual consumption
of a private good following implementation of an environmental regulation. Our results
suggest that, regarding an everyday private good, estimates from a SP survey method are
reasonably accurate predictors of actual consumer behavior in a real setting. While our
findings cannot confirm external validity of all SP survey techniques, they do shed some
light on the idea that pre-policy evaluation prediction provides a close approximation of

the actual effects in a real setting.

¥ A detailed analysis of the influential variables and the impact of the regulation is provided by He (2009).
% We perform likelihood ratio tests for the null of joint insignificance of the interaction variables in the
models, and we cannot reject the null hypothesis. Therefore, interaction variables are not included in the

models presented in this paper.
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As far as we know, nearly all previous studies on the validity of SP estimates have
been conducted in western countries. However, the developing country context may
influence the accuracy of predictions of SP estimates in one way or another. In this case,
the fact that Chinese consumers may care less about the environmental harmfulness of
plastic bags®' may contribute to the accurate prediction of their plastic bag consumption.
That is, as compared to consumers in developed countries, Chinese consumers may have
less incentive to behavior pro-environmentally in the ex-ante SP survey regarding the

hypothetical scenario.

There are additional important lessons to learn: First, in line with the findings in List
and Gallet (2001), the private good nature and the respondents’ familiarity with the bags
may contribute to the accurate prediction based on our SP technique. Second, regulation
enforcement plays a crucial role in determining the validity of our SP prediction since the
actual enforcement differed largely from that in the hypothetical scenario in the ex-ante
survey. Third, given 0.5 yuan is the best prediction of the expected price of a regular
plastic bag, we mainly focused on this price and set it as the initial hypothetical price in
the ex-ante SP survey. In the fiercely competitive Chinese retail trade sector,
unfortunately, a substantial fraction of shops adjusted their bag prices downwards from
the initial 0.5 yuan to prices below 0.5 yuan shortly after the regulation went into effect.
The study would have benefited from a design allowing us to take the unexpected price
adjustment into consideration, e.g., randomizing the appearance order of prices in the ex-

ante SP survey.

The findings of this paper provide evidence for the reliability of SP estimates
predicting policy effects on consumer behavior in the context of everyday private goods.
Whether or not our findings can be extended to other types of goods and policies is an

empirical question that hopefully can be answered by future research.

*! For example, only half of the subjects in our survey understand that indissolubility of plastic bags is the

main environmental harmfulness of the bags.
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Table 1. The time and spatial distribution of the observations in both surveys

_ Beijing Guiyang All regions
Survey period
supermarket  open market supermarket  open market and shops
07:30-11:00 227 202 276 285 990
12:00-15:00 195 194 349 272 1010
17:30-20:00 202 190 276 406 1074
All periods 624 586 901 963 3074

Notes: The three periods are the main shopping hours of the shops.
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Table 3. The share of respondents with different reaction patterns

Reaction pattern 0.5 yuan 0.3 yuan 1yuan Frequency (No. of Obs.)  Percent (%)
1 the same use n.a. the same use 31 3.0%
2 the same use n.a. reduce use 30 2.9%
3 the same use n.a. stop use 9 0.9%
4 reduce use  the same use n.a. 36 3.5%
5 reduce use  reduceuse  the same use 0 0.0%
6 reduce use  reduce use reduce use 294 28.7%
7 reduce use  reduce use stop use 269 26.2%
8 reduce use stop use n.a. 0 0.0%
9 stopuse  the same use n.a. 4 0.4%
10 stop use reduce use n.a. 71 6.9%
11 stop use stop use n.a. 281 27.4%

No. of Obs. directly

facing the price

1025 955 633

Notes: 1. Patterns 5 and 8 are the inconsistent patterns; 2. "n.a." means the question was not asked to the subjects directly; 3. The currency used in
the survey is Chinese Yuan Renminbi. At the time of the ex-ante survey, 6.98 Chinese Yuan Renminbi = 1 USD (2008-05).

2-30



Table 4. The shares of respondents with different reaction patterns after deduction processing*

0.3 yuan 0.5 yuan 1yuan
Responses Frequency Cumulative Frequency Cumulative  Frequency Cumulative

of Obs. percent of Obs. percent of Obs. percent
The same use 110 10.7% 70 6.8% 31 3.1%
Reduce use 0-20% 19 12.6% 12 8.0% 8 3.9%
Reduce use 20-40% 102 22.5% 63 14.1% 11 5.1%
Reduce use 40-60% 234 45.4% 216 35.2% 52 10.3%
Reduce use 60-80% 168 61.8% 191 53.9% 92 19.6%
Reduce use 80-100% 111 72.6% 117 65.3% 161 35.9%
Stop use 281 100.0% 356 100.0% 634 100.0%
No. of Obs. at each price 1025 1025 989

Notes: 1. * Deduction processing means that many responses at the non-answered prices are complemented by utilizing two
deduction rules mentioned in Section 2.1; 2. The currency used in the survey is Chinese Yuan Renminbi. At the time of the ex-
ante survey, 6.98 Chinese Yuan Renminbi = 1 USD (2008-05).
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Table 5. Descriptive statistics of the number of new plastic bags per week

Number of new plastic bags

Proportion of zero-

Obs. Mean Std. Dev
per week bag users
Actialand  QA-fotal 1025 20.937 18.304 0.20%
predictedbag o total 1025 7.829 11.496 27.61%
consumption b toral
- 0,
obtained from the  2p=05 1025 6.392 10.768 34.93%
ex-ante survey Qg;tlo bt 989 2.759 8.662 64.31%
Qp5! 1595 11.362 14.913 7.77%
Q% 1595 4125 6.959 13.73%
Qos’ 1595 7.237 11.477 13.67%
Actual bag
A_adjusted total
consumption ~ @p=0.3 1595 8.971 12.868 10.09%
obtained from the - 4 tota! 337 7.810 11.933 14.54%
ex-post survey .
;;%‘_15“1 337 3.415 6.056 22.55%
Qe 337 4.396 9.073 24.63%
Q-adjusted total 337 6.239 10.456 18.99%

p=0.5

Note: Q,-*°“** denotes the predicted total bag consumption at price p; Q5-"*“** denotes the actual total bag consumption at

A_paid

price p; 0

consumption at price p; Q{,q -

adjusted total
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Table 6. The results of statistical tests

Hypothesis
Null hypothesis (For 0.3 yuan case) Qﬁ;“o‘g"“ed total _ Qg;t(‘,’_g“'
Difference in mean consumption 1.141
t-test (p-value) 0.018
Rank-sum test (p-value) 0.000
No. of obs: Q4 / Q* 1595/1025
Difference in proportion of subjects with zero e
bag consumption 752
Proportional test (p-value) 0.000
No. of obs: zero Q4 / zero Q° 161/283
Difference in mean consumption if above 0 - 0838
t-test (p-value) 0.141
Rank-sum test (p-value) 0.000
No. of obs: non-zero Q4 / non-zero Q° 1434/742
Null hypothesis (For 0.5 yuan case) Qg;“o‘?{;"“e" total Qo
Difference in mean consumption -0.153
t-test (p-value) 0.817
Rank-sum test (p-value) 0.067
No. of obs: Q4 / QF 337/1025
Difference in proportion of subjects with zero S
bag consumption 15.90%
Proportional test (p-value) 0.000
No. of obs: zero Q4 / zero Q° 64/358
Difference in mean consumption if above 0 2120
t-test (p-value) 0.010
Rank-sum test (p-value) 0.000
No. of obs: non-zero Q4 / non-zero Q° 273/667

A_adjusted total

» denotes the adjusted actual total

Note: Q,-*°“** denotes the predicted total bag consumption at price p; Q

bag consumption at price p.
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Table 7. Regression results regarding the validity of the prediction for both prices

Dependent variable

Number of new plastic bags per week

Price

When price is 0.3 yuan

When price is 0.5 yuan

Model specification

[1] Tobit Model 1

[2] Tobit Model 2

[3] Tobit Model 3

[4] Tobit Model 4

Mar. Eff. Mar. Eff. Mar. Eff. Mar. Eff.
Actual price 2.041 (4.49)*** -0.084 (0.13) 1.517 (2.44)%* 1.137 (1.16)
Percentage of paid-for bags -0.038 (4.47) -0.007 (0.49)
Know regulation 1.104 (1.17) 1.180 (1.26) 0.027 (0.03) 0.036 (0.04)
Understanding of regulation’s purpose -0.131 (0.50) -0.208 (0.79) 0.219 (0.68) 0.214 (0.66)
Supportive attitude -0.777 (2.89)**  -0.738 (2.75)***  -0.351(-1.12) -0.349 (1.12)
Inconvenience of not using plastic
0.495 (2.86)***  0.538 (3.11)***  0.760 (3.84)***  0.762 (3.85)***

bags
Perceived effectiveness -0.378 (1.69)*** -0.308 (1.38) -0.345 (-1.33) -0.344 (1.32)
Understanding of plastic bag's
o = -0.357 (0.82) -0.408 (0.94) -0.181 (-0.36) -0.176 (0.35)
indissolubility
Perceived seriousness of

. -0.094 (0.35) -0.147 (0.54) -0.307 (-1.02) -0.314 (1.03)
environmental problem
Age -0.048 (3.06)***  -0.059 (3.74)***  -0.043 (-2.26)***  -0.043 (2.29)***
Male 1.334 (3.10)**  1.399 (3.25)***  1.662 (3.28)***  1.678 (3.31)***
Businessman 3.346 (4.01)**  3.356 (4.04)*** 2419 (2.45)**  2.440 (2.47)***
Rural register 0.133(0.22) 0.067 (0.11) 1.195 (1.61) 1.184 (1.60)
Education years -0.288 (3.55)***  -0.297 (3.67)**  -0.117 (-1.23) -0.114 (1.19)
Monthly income 0.551(3.88)***  0.579 (4.09)**  0.358 (2.32)***  0.359 (2.32)***
Party member 0.193 (0.35) 0.285 (0.51) 1.068 (1.69)***  1.064 (1.68)***
Family size 0.332 (2.15)***  0.359 (2.33)*** 0.200 (1.10) 0.203 (1.12)
Dummies for time when survey was

Yes Yes Yes Yes
conducted
Dummies for shops where survey was
Yes Yes Yes Yes

conducted
No. of Obs 2620 2620 1362 1362
Pseudo R-square 0.029 0.030 0.018 0.018
Prob > chi2 0.000 0.000 0.000 0.000

Note: 1. Absolute value of z statistics in parentheses; 2.* significance at 10%; ** significance at 5%; *** significance at 1%.
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Figure 1. The valuation question structure in the ex-ante survey questionnaire
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Appendix 1. Results of alternative specification

Table Al. Regression results regarding the validity of the prediction for both prices

Dependent variable

Adjusted number of new plastic bags per week

Price

When price is 0.3 yuan

When price is 0.5 yuan

Model specification

[1] Tobit Model 1

[3] Tobit Model 3

Mar. Eff. Mar. Eff.
Actual price 0.196 (0.47) 0.078 (0.14)
Percentage of paid-for bags -
Know regulation 0.976 (1.16) -0.095 (0.11)
Understanding of regulation’s purpose -0.177 (0.75) 0.078 (0.25)
Supportive attitude -0.598 (2.48)** -0.135 (0.45)
Inconvenience of not using plastic bags 0.510 (3.29)*** 0.775 (4.05)**
Perceived effectiveness -0.318 (1.59) -0.281 (1.12)
Understanding of plastic bag's indissolubility -0.639 (1.64) -0.055 (0.11)
Perceived seriousness of environmental problem -0.138 (0.56) -0.394 (1.35)
Age -0.063 (4.47)** -0.047 (2.57)%+
Male 1.478 (3.82)*** 1.497 (3.06)***
Businessman 3.144 (4.17)x** 2.643 (2.73)***
Rural register 0.180(0.33) 0.741 (1.05)
Education years -0.244 (3.36)*** -0.078 (0.85)
Monthly income 0.510 (4.02)*** 0.343 (2.30)***
Party member 0.347 (0.69) 0.945 (1.55)
Family size 0.263 (1.90)* 0.213 (1.22)
Dummies for time when survey was conducted Yes Yes
Dummies for shops where survey was conducted Yes Yes
No. of Obs 2620 1362
Pseudo R-square 0.026 0.016
Prob > chi2 0.000 0.000

Note: 1. Absolute value of z statistics in parentheses; 2.* significance at 10%; ** significance at 5%; *** significance at 1%.
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Appendix II. Relevant questions asked in the ex-ante and ex-post surveys

Part 1. Questions in the ex-ante survey

A_total

For collecting Qp=0

1. How many new plastic shopping bags on average do you* think you use from various shops in

one week? bag(s)

P_total P_total

. P_total
For calculating Q,—y 3", Qp=os5 » Q

p=1
1. If the price of one new plastic shopping bag in all shops turns to be 0.5 yuan after implementation
of this policy, what will you do?

L Keep buying and using the same number of new plastic shopping bags as before (Go to

question 5)
L Keep buying and using new plastic shopping bags, but fewer than before

® Stop buying and using new plastic shopping bags altogether (Go to question 3)

2. In percent, how many fewer new plastic shopping bags will you buy and use in various shops
when shopping?

C 0-20% C 20-40% C 40-60% C 60-80% C 80-100%

3. If the price of one new plastic shopping bag in all shops turns to be 0.3 yuan instead, what will

you do?

C Keep buying and using the same number of new plastic shopping bags as before (Go to
next part)

C Keep buying and using new plastic shopping bags, but fewer than before

C Stop buying and using new plastic shopping bags altogether (Go to next part)

" The second person pronoun “you” has two different words for its singular and plural forms in Chinese.

The “yous” used in the Chinese questionnaire are all strictly limited to the singular form.
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4. In percent, how many fewer new plastic shopping bags will you buy and use in various shops

when shopping?

E 0-20% E 20-40% E 40-60% E 60-80% E 80-100%

(If they answered question 3, then go to next part)

5. If the price of one new plastic shopping bag in all shops turns to be 1 yuan instead, what will you

do?

E Keep buying and using the same number of new plastic shopping bags as before (Go to
next part)

L Keep buying and using new plastic shopping bags, but fewer than before

» Stop buying and using new plastic shopping bags altogether (Go to next part)

6. In percent, how many fewer new plastic shopping bags will you buy and use in various shops

when shopping?

C 0-20% C 20-40% C 40-60% C 60-80% C 80-100%

Part 2. Questions in the ex-post survey

For collecting average prices faced by subjects and Q;';t(‘,’_tg"’, Qﬁ;tg.%al

1. How many new plastic shopping bags on average do you think you use from various shops in one

week now? bag (s)

2. On average, which of the following prices is closest to the average price that you currently pay

for one new plastic shopping bag in the supermarkets or open markets that you usually visit?

£ 3 Jiao - 5 Jiao - provided free - I don’t know
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. A_paid A_free A _paid A_free
For calculating Qp=0_3 s Qp=0.3 , Qp=0.5 y Qp=0'5

1. Since the 1st of June, according to policy, most supermarkets have begun charging for new
plastic shopping bags, but many other shops such as open markets or shops along streets have not
applied this new regulation. On average, what percentage of the new plastic shopping bags you
get now are provided by the shops with a charge and what percentage of the new shopping bags

you get now are free of charge?

Paid | 0% 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%
Free | 100% | 90% | 80% | 70% | 60% | 50% | 40% | 30% | 20% | 10% | 0%

C O |0\ B BB B (B0 B |E

. A_adjusted total A_adjusted total
For calculating Qp‘:o_é , Qp_=0.é

1. Now that the supermarkets or open markets have begun charging 3 Jiao/5 Jiao as the average

price for one new plastic shopping bag, what do you actually do when shopping?

e Keep buying and using the same number of new plastic shopping bags as before charging

(Go to next part)
£ Keep buying and using new plastic shopping bags, but fewer than before charging
e Stop buying and using new plastic shopping bags altogether (Go to next part)
2. In percent, how many fewer new plastic shopping bags do you use in the shops that charge for
them?

E 0-20% E 20-40% E 40-60% E 60-80% E 80-100%
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Abstract

Many economic decisions are made jointly within households. This raises the question about
spouses’ relative influence on joint decisions and the determinants of relative influence. Using a
controlled experiment (on inter-temporal choice), we let each spouse first make individual
decisions and then make joint decisions with the other spouse. We use a random parameter probit
model to measure the relative influence of spouses on joint decisions. In general, husbands have a
stronger influence than wives. However, in richer households and when the wife is older than the

husband, we find a significantly stronger influence of the wife on joint decisions.
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1. Introduction

Many important economic decisions are made by households, implying joint rather than
individual decisions. For example, decisions regarding labor supply, savings, and investments are
often made jointly within the household. This implies that such decisions are a function of the
preferences of household members and the relative influence of each household member on the
joint decisions. However, it is not straightforward to measure the relative influence of spouses on
joint decisions. One often used approach has been to look at who is in control of the household
income and correlate this with household behavior and outcomes.* However, this approach has its
obvious limitations as a means to study the relative influence of spouses since with field data it is
by definition difficult to obtain data on preferences/choices of the spouses and the joint
household decisions. Therefore, an alternative and increasingly popular approach is to use
experiments and survey methods to study household decision making, since they allow for
collection of data for both individual and joint decisions under controlled conditions. This means
that spouses first have to make individual choices on a series of tasks, after which they are united
and have to make joint choices on the same or a similar set of tasks. By construction, the
researchers then have both measures of the individual preferences and of the joint choices, and
can thus explain the joint choices with the individual preferences. This approach has been used to
study household decision making in many different domains, such as risk taking (Bateman and
Munro, 2005; Iversen et al., 2006; Munro et al., 2008; de Palma et al., 2010), consumption
choices (Arora and Allenby, 1999; Browning and Chiappori, 1998), behavior in social dilemma
situations (Cochard et al., 2010), and stated preferences (Quiggin, 1998; Dosman and
Adamowicz, 2006; Strand, 2007; Beharry-Borg et al., 2009).

In the present paper, we investigate the relative influences of husbands and wives on joint
household decisions by conducting a high-stakes artefactual field experiment (Harrison and List,
2004) in rural China. The experimental task is to make inter-temporal decisions in which spouses

have to choose between earlier but smaller rewards and later but higher rewards. While

! For instance, Thomas (1994), Lundberg et al. (1997), Phipps and Burton (1998), Duflo (2003), and Qian (2008)
find that, for instance, child health and survival rates, nutrition, expenditures for different goods and services (such as
tobacco and child care), and the educational attainment of children depend strongly on whether the household

income is controlled by the husband or the wife.
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investigating household decision making in inter-temporal choice is a contribution in itself — in
particular since inter-temporal choices (e.g., on investments, education, farming) are very
important for the development of poorer regions — our main contribution is that we develop a
method for estimating the relative influence of husbands and wives. To achieve this, we build on
earlier work by Dosman and Adamowicz (2006) and Beharry-Borg et al. (2009), who use
hypothetical survey questions to study stated preferences, separately for each spouse and then
jointly for the couple. They assume a bargaining model where the joint decision depends on a
weighted average of the two spouses’ preferences. This is (unnecessarily) restrictive since it does
not allow for the influence of other (socio-demographic) aspects and does not allow for the
possibility that joint choices can be more extreme than those made by either of the spouses
(something which can be expected to happen in some cases; see Mazzocco, 2004, or Eliaz et al.,
2006). Our approach is more general by using a random parameter model where we first estimate
the preferences of each spouse from his/her individual choices. From these two models —
respectively dealing with the husbands’ and wives’ individual choices — we then estimate the
predicted probability of choosing an alternative from each choice situation of the experiment. By
this way we can obtain a measure of the strength of the preferences of the spouses. These
predicted probabilities are then included as explanatory variables in a model explaining the joint

decisions.

Our approach allows us to estimate the relative influence of husbands and wives and also
what socio-demographic household characteristics affect this relative influence. We find that in
90% of households, the husband has a stronger influence on household decisions than the wife.
With respect to the factors determining the relative influences of husbands and wives, we are able
to identify three important variables. Wives have a stronger influence on the joint decisions in
high-income households and in households where the wife is older than the husband. The
influence of wives is also stronger if the couple reports that the wife is in charge of small
investment decisions in the household. The latter finding confirms earlier studies showing that it
is important who controls the household income. The former findings, however, add to the
literature the insight that the relative influence of husbands and wives depends also on important
socio-demographic household characteristics. The random parameter modeling approach
proposed here is suitable to detect these factors. Using this approach, together with eliciting the

behavior of spouses and couples in an incentivized experiment, allows us to contribute to a better
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understanding of what drives household decision making. The outline of the paper is as follows:
Section 2 introduces the experimental design and procedure, Section 3 presents the empirical

model, Section 4 reports the experimental results, and Section 5 concludes the paper.

2. Experimental design and procedure
2.1. Location of the experiment

The experiment was conducted in October 2007 in several villages of Majiang County in the
province of Guizhou, which is located in the southwestern part of China. The province is one of
the least developed provinces in China, with inhabitants having on average 6.75 years of
schooling and with a GDP per capita of 6,742 Chinese yuan (yuan hereafter) in 2007, which is
equal to only 32% of the national average of 21,049 yuan (NBS, 2008).

Seven villages from five townships were randomly chosen, and in each village, 10-24
households with official marital status were randomly selected based on the official registration
list provided by the local government. The number of households chosen in each village was
proportional to the size of the village. The interviewers were sent to the households’ homes, and
each household was first asked to answer a survey concerning farming and forestry issues. Then
spouses could voluntarily choose to participate in the experiment. In order to prevent villagers
from spreading the word about the experiment within a village, we employed 20 interviewers so
that all experiments in a village were finished within a couple of hours. The experiment lasted for
less than one hour for each household and the expected average individual payoff from the
experiment was 30 yuan, which corresponds to an average payoff of roughly two days of paid
work. This means that our experiment provided much greater incentives than a usual laboratory
experiment. In total, 101 couples voluntarily participated in the experiment; no couple refused to

participate.

The socioeconomic characteristics of the sampled households are shown in Table 1. The

average yearly per capita income is 4,203 yuan. Women contribute on average 42% of the total
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household income. Among the couples in our sample, the average length of marriage is 26 years,

and the average number of children is 2.7.

<Table 1 to be here>

2.2. Experimental design

The time preference experiment consisted of 18 pair-wise choices as shown in Table 2. To avoid
order effects, the subjects faced a randomized order of the choices in the experiment and not the
order presented in the table. In the experiment, subjects had to make a choice between Option A
(early reward) and Option B (late reward). For example, in the first set, subjects chose between
receiving 12 yuan today and 13 yuan in four days. The reward amount varied from 9 to 21 yuan.
The timing of the early reward was either today (i.e., on the day of the experiment) or in four
days, and the timing of the late reward was four or eight days from the day of the experiment.?

The difference between the early and the late rewards was one, three, or five yuan.

<Table 2 to be here>

2 It is important to note that the one-child policy only applies for the ethnic majority of Han. The county in which we
conducted the experiment is an ethnic minority autonomous prefecture, meaning that many families in this region are
not affected by the official one-child policy. This explains the relatively large number of children in our sample.

* 1t is possible that subjects have strong preferences for receiving the money today because of trust issues. As
explained later, we used a signed certificate from Peking University containing information on when and how
participants would be paid if they chose the late reward. We believe that this was important for the subjects’ ability
to trust us that they would be paid. Moreover, in the results section we show that there is no sign of present-biased
preferences within the time frame of the experiment, i.e., time preferences do not depend on whether we compare
today to 4 days, or 4 days to 8 days. We designed the time preference experiment with only a few days’ delay
between the early and late rewards mainly for two reasons. First, the short time horizon could avoid any concerns
about inflation. Second, for practical reasons, choosing a short delay allowed us to keep the time that interviewers
had to be in the field reasonably short (since they could bring the money to relatively close-by villages while running
experiments in another village on the same day), thus significantly reducing the costs of the experiment.

* Given the design of the experiment, with a very short time difference between the early and late reward, the
implicit annual discount rates were very high. However, the main aim of our experiment is to investigate the relative

influences of husbands and wives in household decision-making, rather than estimating discount rates per se.
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Two experimenters were sent to each household to conduct the experiment. After agreeing to
participate, the two spouses were separated into two rooms. Once they were seated, the
instructions were read out by the experimenters. Throughout the experiment, the subjects
completed the tasks step by step by following the experimental instructions. The whole
experiment consisted of four parts. In Part 1, each spouse individually answered a detailed
guestionnaire about socio-demographic characteristics, health status, and social capital. In Part 2,
each spouse made individual decisions in the time preference experiment. In Part 3, the two
spouses were reunited and had to give agreed-upon answers regarding the financial situation of
the household and some additional household characteristics. Part 4 was identical to Part 2,
except that the spouses had to make joint decisions after reaching an agreement on which options
to choose for each of the 18 choice tasks. Note that each part was introduced sequentially only

after the previous part had been completed.

When introducing Part 4, participants were informed that the reward amount in the selected
option would be paid to each of the spouses. This procedure was used to keep each spouse’s
direct monetary incentives constant across Parts 2 and 4. Both experimenters were present during
the joint decision experiment and they recorded a joint decision only after both spouses had given
their consent. Both in Part 2 and in Part 4, participants were instructed in advance that one of the
18 decisions in each part would be played out for real at the end of the experiment by drawing
one card from a deck of cards, numbered 1 to 18. Subjects were also informed that they would be
paid directly after completion of the whole survey and experiment if they chose a reward amount
due “today”, while if they chose to be paid later (in four or eight days), they would be given a
signed certificate by Peking University indicating the amount of money redeemable on the
specified date. The payment would be delivered to their home by a project assistant at a time of
day specified by the couple and they needed to show the certified paper in order to receive the
payment. In Part 2, it was stressed that the payment for Part 2 would be made in private for

husbands and wives in different rooms.



3. Empirical model

The data needed to measure the relative influence within a household comprise both the
individual preferences of each spouse and the joint decisions of the couple. In the experiment, we
observe the choices between alternatives rather than the preferences directly. The alternatives in
turn can be described by a set of attributes, i.e., the reward amounts at certain times. We analyze
the decision problem with a random utility framework developed by McFadden (1973). The
utility function consists of two parts, an observable non-stochastic part, v, and an unobservable
stochastic part, . If there are only two alternatives to choose between, then the probability of
choosing alternative A for individual i in choice situation j is equal to the probability that
individual i’s utility from choosing alternative A is higher than the utility from choosing

alternative B:

Py (A) = Py, (X ) + 65 > vi(X 1) + 655 | (1)

where X denotes a vector of attributes of the alternatives. From the experiment, we want to
measure the relative influence of the wife (W) and of the husband (H). In order to estimate this,
we first need to estimate the individual preferences of the husband and of the wife separately. For

a wife in household i, the probability of choosing an early reward (A) in choice situation j is

P (4)= P[ul.W (time,,amount,,)+ &}, > u]’ (time,,,amount ;) + EZ;J )

where alternative A is the early reward and alternative B is the late reward. Assuming utility is a
linear function of the timing and amount of the rewards, the probabilistic model can be rewritten

as

B (4)= P[aiW + B time,, +y amount, + &, > B time, + y! amount , + &}, ®3)

= P[al.W + B (time,, —time,) + ! (amount,, —amount,,) + (s, — &) > O]

where o is introduced to allow for a preference for early or late rewards that is not explained

by the difference in timing and amount of the rewards. This could be an indication of a general
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preference for early rewards or simply a reflection of a left-hand or right-hand side preference

when choosing the options.

In the experiment, there are two possible levels of the timing of the early rewards — zero
(now) and four days from now — and two possible levels of the timing of the late rewards — four
days and eight days from now. In order to allow for non-linear effects of the timing of the

rewards, and the reward structure we express the probability of choosing an early reward as
P (4)= P[al.W + BiogDog + BiagDug + 711 amount,, +y, Aamount, +1;, > O], (4)

where Dgg is @ dummy variable equal to one when the early reward is received today and the late
reward in eight days from now, and D4g a dummy variable equal to one when the early reward is
received in four days and the late reward in eight days from now.
Aamount, = amount ,, —amount ,, 1, =&,,—&,5, and g and y are parameters to be estimated.

Since the reference case is a reward today versus a reward in four days, we expect that B is

negative. If 3, is not significantly different from zero, then subjects do not suffer from a present
bias within the time frame of the experiment (see, e.g., McClure et al., 2004, 2007, and Read et
al., 1999). The sign of the coefficient of the differences in rewards, y/, , is expected to be
negative. Moreover, the size of the early reward, amount ,, is included in the model to control

for a possible income effect.

For a husband in household i, the probability of choosing an early reward in choice situation
j is expressed in the same way as
P (4)= P[a1i+,3i’g8D08 + BisDyg + 74 amount,, + y,, Aamount, +1,; > 0]. (5)
The preferences of a wife and a husband can be estimated with standard discrete choice models.
However, we apply random parameter models where the coefficients of the attributes are
assumed to be randomly distributed due to unobserved preference heterogeneity (see Train,

2003). In order to facilitate estimations, we keep the intercept as a fixed parameter. Using random

parameter models enables us to estimate individual-specific predicted choice probabilities for
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each choice situation, denoted as £/ and 2", even if we do not include individual characteristics

as explanatory variables. We assume that all the random parameters are normally distributed.
Since we have repeated observations, we further assume that the random parameters are constant
across choice sets for a given respondent, i.e., the individual time preferences are stable. Finally,
we assume that the error term is normally distributed so that we can estimate random parameter

binary probit models. The models are estimated using simulated maximum likelihood.

In the next step, we estimate a similar model explaining the choices in the joint part of the
experiment. In this model, the probability of choosing the early reward is again a function of the
attributes of the alternatives. In addition, we include two variables reflecting the individual
preferences of the spouses. The obvious choice might seem to be the individual choices made by
the spouses. Yet, the main drawback of using individual choices is that they reveal little

information about the strength of the preferences. We therefore use the predicted probabilities of

the spouses’ individual choices (1%[’ and J%IW) instead. By doing this, we can measure the

influences of the spouses’ preferences on the joint decisions. The probability of choosing the
early reward (A) for household i in choice situation j in the joint time preference experiment is

then specified as
P/ (4)= P[af.+,b’l{)8D08 + PusDis + yamouny, + y,Aamoung + 6, IA’UH + é;WéjW +17;, >0 6)

This model is also estimated as a random parameter binary probit model. All the random
parameters are again specified as normally distributed and assumed to be constant across the

choice situations for a given household.

What we are interested in here is obtaining household-specific estimates of the two
parameters relating to the absolute influences of the husband and the wife on the joint decisions,
I.e., the parameters of the predicted individual choice probabilities. The ratio of these two
parameters can then be used to identify the relative influences of the husband and wife on the
joint decisions. In the following analyses, we focus on the relative influence of the spouses, i.e.,

the ratio between the wife’s influence parameter and the husband’s influence parameter.
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5" (")
Influence, = éA‘l -

i

If the ratio is larger than one, then the wife has a stronger influence on the joint decisions than the

husband, and vice versa.

In order to obtain the estimates of 5" and 5, we rely on simulation, i.e., we estimate

distributions of the parameters rather than individual-specific parameters. This is done by using

Bayes Theorem (Train, 2003). If 4(f]|y,,0) denotes the distribution of a parameter vector g
conditional on a sequence of choices (y,) and the population parameter (&), Train (2003) shows

that the mean g for an individual i making a specific choice is

[ BP(y | B)1(B10)ap (8)
[P0 1B)r(B16)p

E[p 17.6)=[B-h(B|y,0) =

where £ (3 |0) is the distribution of g in the population. The expression in equation (8) is thus
an estimate of the parameter for a particular individual (in our case a spouse or a household). This
estimate in turn comes from the estimated population distribution that we obtain with the random
parameter models. This expression does not have a closed form and we therefore again have to
rely on simulation methods. The simulated approximation to equation (8) is

9)

~ P
Elp,13.0]=Zw zgpﬁyl e

where £” is the r-th draw from the population density 4(S3 | y,,6).

We are primarily interested in the distribution of the ratio of the two parameters relating to
the influences of the husband and the wife on the joint decisions. However, we are also interested
in finding household characteristics that can explain the variation of the variable Influence,

among the households. In the final part of the analysis, we estimate a truncated regression model

where the relative influence is explained by a number of individual and household characteristics,
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such as education level of the spouses, absolute income, relative income contribution of the

spouses, age of the spouses, and length of marriage.

4. Results

Table 3 reports the frequency with which husbands, wives, and couples choose the early rewards.
The aggregate data in Table 3 shows that husbands on average choose early rewards more often
than wives, and that the share of early rewards in the joint choices is often closer to the average
of the husbands’ choices. However, chi-square tests do not reveal any significant distributional
differences in the choices between husbands, wives, and joint choices.> More importantly, this is
only a description of the average choices, and it provides no information on what happened at the
level of single households.

<Table 3 to be here>

In eight households, the husband and the wife made exactly the same choices in all 18 choice
situations. We will exclude these households from the rest of the analyses since it is impossible to
obtain any information about the individual spouses’ relative influences on the joint decisions

from these observations. This leaves us with 93 married couples for estimation and analysis.

Now we turn to the econometric model to analyze the individual and household decisions.
The first step of the analysis is to estimate the random parameter models for the individual
choices. We estimate random parameter binary probit models. All models are estimated in Nlogit
4.0 using 500 Halton draws. The results are presented in the first two columns of Table 4. Not all
mean coefficients are significant, but all estimated standard deviations are, indicating that we
capture unobserved heterogeneity both among husbands and among wives. The constant is
positive and significant for both groups, which indicates that there is a preference for early
rewards not related to the variation in the timing of the rewards and the amounts of the rewards.

The coefficient of the dummy variable for four days versus eight days is insignificant for both

> We conduct chi-square tests for each of the 18 choice sets, and the results of the 54 chi-square tests reveal that there
are no statistically significant differences between the different decision situations (husbands vs. wives, husbands vs.

joint decisions, wives vs. joint decisions).
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husbands and wives, and since the reference case is today versus in four days, this is an
indication that the subjects do not have present-biased preferences within the time frame of the
experiment. However, the coefficient of the dummy for today versus in eight days is significantly
positive meaning that, not surprisingly, when the time difference between the early and the late
reward increases, the likelihood of choosing the early reward increases. The size of the early
reward has no significant impact on choices, which implies no income effect regarding the initial
endowment of early rewards in the experiment. Yet, the difference between the early and the late
reward has a significant impact on choices. As expected, if the difference between the late and

the early reward increases, the likelihood of choosing the early reward decreases.

The next models to be estimated deal with the probability of choosing the early reward in the
joint decisions. The results are presented in the last two columns of Table 4. The first model does
not include the predicted probabilities of the husband and the wife. In terms of significance, the
first model’s results are the same as the two individual estimates. There is a preference for early
rewards; longer delay in late rewards and smaller reward differences between early and late
rewards increase the likelihood of choosing the early rewards. In the second model, the predicted
choice probabilities of the husband and wife are used as explanatory variables in addition to the
characteristics of the alternatives. The parameters of the predicted probabilities of the husband
and of the wife are highly significant, indicating that, on average, both the husband’s and the
wife’s preferences influence the joint decisions. The mean estimated coefficient is larger for
husbands, suggesting that, on average, husbands have a stronger influence on joint decisions than
wives. The mean estimate of the relative influence is 0.79; using a t-test, this ratio is statistically
significantly different from one (p-value = 0.032). The relative influence measure actually shows
how much more influence husbands have, since the ratio is directly related to the ratio of the
marginal effects. An increase in the predicted individual probabilities of choosing the early
reward increases the probability that the early reward is chosen in the joint decisions for both
husbands and wives, but the increase in the joint probability for wives is on average only 79% of

the increase for husbands.
<Table 4 to be here>

The next step is to generate household-specific mean estimates of the two parameters related
to the influence of the husband and the wife, and then calculate the ratio of the wife’s and the
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husband’s predicted probability parameters for each household. If the ratio is larger than one, the
wife has more influence than the husband, and vice versa. The mean ratio is 0.71, the maximum
2.42, and the minimum 0.26. Using a t-test the ratio is significantly different from one (p-value =
0.000). The estimated mean based on the individual estimates is slightly lower than the
population mean of 0.79. The ratio based on the individual estimates is higher than one for 10%
of the households, implying that in only 10% of households, the wife has more influence than the
husband on joint decisions. A plot of the distribution of the relative influences on the joint

decisions is presented in Figure 1.
<Figure 1 to be here>

As can be seen in Figure 1, the estimated random parameter model does not predict a large
variation in the relative influences on joint decisions. However, it is still interesting to explore
which household characteristics can explain the variation. This is done by estimating a truncated
regression model (truncated at zero) with the relative influence as the dependent variable. We
include a number of household characteristics that could explain the relative influence, such as
household income, length of marriage, and having children. In addition, we include a number of
characteristics that have the potential to shift the relative influence of spouses: a wife who is
more educated than the husband, a wife who is older than the husband, and husband’s parents
living in the same household.® Finally, we include a self-reported measure of the influence on
small investment decisions in the household. The results of the truncated regression model are

presented in Table 5.
<Table 5 to be here>

Given the relatively small variation in the dependent variable, it is difficult to explain the
variation in the relative influence on joint decisions within households. However, three
characteristics have significant effects. First, if the household is richer, then the wife has a
stronger influence on joint decisions. Second, if the wife is older than the husband, she has a
stronger influence. Third, the relative influence is correlated with a couple’s self-report on who is

in charge of small investment decisions. In a household where the husband typically makes the

®In rural China, couples live either alone or with the husband’s parents. Couples hardly ever live with the wives’

parents.
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household’s small investment decisions, the husband’s influence on the joint decisions in the

experiment is stronger.

5. Conclusions

In this paper, we have measured the relative influence of husbands and wives on joint household
decisions in a field experiment conducted in the homes of 101 married couples in a poor, rural
region of China. The average earnings from the experiment were equal to the average pay for two
days of work. Hence, participants had strong incentives to make decisions that corresponded to
their preferences. The experimental task was to make inter-temporal decisions in which an
earlier, but smaller, reward could be traded for a later, but larger, reward. Both spouses had to
make decisions, first individually and then jointly. In general, we found that participants were
rather impatient, both in the individual and the joint decisions. Yet, the focus of our paper has
been to estimate how the individual preferences of husbands and wives determine the joint

household decisions.

As a first step in understanding these household decisions, we aimed at disentangling the
husband’s and the wife’s influences on joint inter-temporal decisions and determining the factors
that affect the relative influences. As our methodological approach, we applied random parameter
models that have allowed us, first, to estimate the time preferences of spouses separately and,
second, to use the separate estimates as explanatory variables in a model explaining each
household’s joint decisions. Hence, the random parameter model provides a very suitable tool to

estimate the influences of spouses in a household.

We have found that, on average, husbands have a stronger influence on joint decisions than
wives. This reflects the traditional Chinese norm that husbands are mainly in charge of household
decisions. Our estimations reveal that in 90% of households, the joint household decisions are
more influenced by the husband’s individual time preferences than the wife’s. It is also
remarkable that across the 93 households used in the analysis, we find relatively small variation
in the relative influences, suggesting that the spouses’ relative influences are persistent. Despite

the small variation, it is interesting to note the factors that have a significant influence on the
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spouses’ relative strength in influencing the joint decisions. Our most important finding in this
respect is the fact that in richer households, the relative influence of spouses shifts significantly in
favor of the wife’s time preferences. This is a clear indication that (increasing) wealth improves
the relative power of women in households. Moreover, we found that wives have more influence
on joint decisions if they are older than their husbands. Finally, wives have more power in
households where they are in charge of small investment decisions. The latter finding confirms
earlier findings pointing to the importance of who is in charge of the household income. Previous
studies have shown that changing who controls the income in a household leads to changes in
patterns of consumption, savings, education for children or even survival rates of children (e.g.,
Thomas, 1994; Lundberg et al., 1997; and Qian, 2008). Based on our methodological approach,
we were able to show that underlying this indirect evidence for the influence of income control
on households’ economic behavior is the fact that controlling income allows wives to influence

joint decisions; and as a result, the wives’ preferences are better reflected in the joint decisions.
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Tables and Figures

Table 1. Descriptive statistics of household characteristics (N = 101 households)

Variable Description Mean Std. Dev. Min Max
] Income per capita per year in
Income per capita ] 4,203 8253 200 84,117
Chinese yuan ?
Wife income Wife’s share of the household
o ) b 0.418 0.152 0 1
contribution income
) Number of years the couple has been
Length of marriage . 26.47 12.46 1 52
married
Number of children  Number of children the couple have 2.675 1.401 0 7

Notes:

& This is the per capita average of all family members.

® This is a joint self-reported measure, where both hushand and wife had to agree about the income contribution of the

husband and the wife.
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Table 2. Description of the 18 pair-wise choices in the time preference experiment

Option A (early reward) Option B (late reward)

Set Time Amount Time Amount

(days) (yuan) (days) (yuan)
1 0 12 4 13
2 0 17 4 18
3 0 11 4 14
4 0 16 4 19
5 0 10 4 15
6 0 15 4 20
7 0 11 8 12
8 0 16 8 17
9 0 10 8 13
10 0 15 8 18
11 0 9 8 14
12 0 14 8 19
13 4 13 8 14
14 4 18 8 19
15 4 12 8 15
16 4 17 8 20
17 4 11 8 16
18 4 16 8 21

Note: 0, 4, and 8 in column “Time” refer to today and in four and in eight days from now, respectively.
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Table 3. Frequencies of early reward choices in the time preference experiment (N = 101

households)

Set Option A Option B Share of early reward choices
(early reward) (late reward)

Time Amount Time Amount ) )
(days) (yuan) (days) (yuan) Husband Wife Joint
1 0 12 4 13 0.73 0.67 0.79
2 0 17 4 18 0.74 0.64 0.79
3 0 11 4 14 0.38 0.28 0.38
4 0 16 4 19 0.42 0.38 0.39
5 0 10 4 15 0.24 0.13 0.19
6 0 15 4 20 0.28 0.17 0.21
7 0 11 8 12 0.75 0.70 0.81
8 0 16 8 17 0.72 0.68 0.81
9 0 10 8 13 0.57 0.51 0.56
10 0 15 8 18 0.56 0.52 0.54
11 0 9 8 14 0.40 0.30 0.30
12 0 14 8 19 0.38 0.33 0.28
13 4 13 8 14 0.64 0.61 0.76
14 4 18 8 19 0.72 0.67 0.76
15 4 12 8 15 0.52 0.35 0.46
16 4 17 8 20 0.39 0.3 0.39
17 4 11 8 16 0.32 0.19 0.22
18 4 16 8 21 0.28 0.17 0.24
Overall average share of early reward choices 0.50 0.42 0.49

Note: 0, 4, and 8 in column “Time” refer to today and in four and in eight days from now, respectively.
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Table 4. Estimated results for random parameter binary probit models for husband, wife, and joint decisions

Husband Wife Joint
Mean parameters Coeff. Coeff. Coeff. Coeff.
2.064 1.530 41637 -0.133
Constant
(0.282) (0.306) (0.429) (0.447)
0.033 0.002 0.301" 0.266
Dummy 4 vs. 8 days
(0.126) (0.124) (0.170) (0.163)
0.922" 1.134™ 1.3317 0.315"
Dummy 0 vs. 8 days
(0.137) (0.130) (0.196) (0.155)
-0.010 -0.007 -0.012 -0.035
Amountg,qy
(0.019) (0.021) (0.025) (0.027)
-0.933™ -0.920™" -1.766"°  -0.824™
Amount; s — AmMounteany
(0.050) (0.044) (0.112) (0.072)
) N 37517
Husband: predicted probability
(0.262)
Wife: predicted probabili 2337
ife: predicted probability
(0.221)
Standard deviation parameters
0.216" 0.090 0.216 0.227
Dummy 4 vs. 8 days
(0.094) (0.098) (0.140) (0.144)
0.995™" 0.879™" 1.219™ 0.855 "
Dummy 0 vs. 8days
(0.118) (0.107) (0.155) (0.137)
0.132"™ 0.167"" 0.219™ 0.132"™
Amountg,qy
(0.008) (0.009) (0.015) (0.009)
0.764™" 0.391" 0.742" 0.409™"
Amount s — Amounteany
(0.042) (0.024) (0.053) (0.034)
) N 1.713™
Husband: predicted probability
(0.157)
Wife: predicted probabili 13607
ife: predicted probability
(0.156)
No. of households 93 93 93 93
Pseudo R-square 0.45 0.39 0.54 0.39

Notes:
Figures in parentheses are the standard errors of the coefficients.

*,** and *** denote that the coefficient is statistically significant at the 10%, 5%, and 1% level, respectively.
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Table 5. Marginal effects of the truncated regression model on the relative influence of the wife

Variable Description (Mean value) Mar. eff.
0.025
Constant -
(0.386)
Log Equivalence Log of equivalence scaled household income in Chinese yuan. 0.076"
scaled income Equivalence scale = (Adults + 0.5 x Kids)*0.75 (9.03) (0.035)
Wife income ) . -0.314
o Wife’s share of total household income (0.40)
contribution (0.248)
] ] 0.005
Length of marriage Number of years the couple has been married (24.81) (0.003)
. . . 0.018
Have children =1 if couple has at least one child (0.42)
(0.070)
. o . . 0.049
Wife more educated = 1 if wife has a higher education than the husband (0.14) (0.096)
. L 0.165"
Wife older = 1 if wife is older than husband (0.29)
(0.074)
When it comes to small investment decisions, for example -0.072"
Influence on small buying equipment for the house, would you say that: 1 = mainly
investment decisions wife decides, 2= decide jointly, 3 = mainly husband decides (0.044)
(2.17)
Living with ) o . -0.129
=1 if the couple is living with the husband’s parents (0.24)
husband’s parents (0.083)
No. of households 93

Notes:

Figures in parentheses are the standard errors of the coefficients.

* Kk

,and ™ denote that the coefficient is statistically significant at the 10%, 5%, and 1% level, respectively.
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Appendix. Experimental script for eliciting inter-temporal choices individually and jointly

Separate decisions (for each of the two spouses respectively)

“In this experiment, we will ask you to make decisions between earning money at different points in time.
You will be asked to make 18 decisions. Let us look at the first decision [show card I]. In this case you
can either receive 12 yuan today if you choose alternative 1 or receive 13 yuan in four days if you choose

alternative 2.

At the end of this survey, when your household has answered all the questions, you will draw a card one
time for this part to determine the one of the 18 decisions to be actually paid. Even though you will make
18 decisions, only one of these will end up affecting your earning, but you will not know in advance

which decision will be used. Each decision has an equal chance of being used in the end.

Please note that if a time today is chosen, you will receive the money right after the survey. If a time
different from today is chosen, we will write this “We owe you paper” [Show the certification to the
subject]. This is a legally binding paper from Peking University assuring you that payment will be done in
the future. In practical terms, we will come back to your household at the time chosen to pay you the

money.”

“Do you have any questions?” [Experimenters need leave enough time and opportunity to the subjects] If
NOT, “Shall we proceed with the 18 decisions?”

Joint decisions
“In this part of experiment, we will ask you to make decisions between earning money at different points in

time. But this time we want you to make decisions together. The questions are exactly the same as before.

The way to determine your payments is the same as before, but this time each of you will receive the amount of
money stated in the chosen alternative. That is, you will draw a card one time to determine the one of the 18
decisions to be used. If a time today is chosen, you will receive the money right after the survey. If a time
different from today is chosen, we will write the ‘We owe you paper’ to both of you, and will come back to

your household at the time chosen to pay both of you the money.”

“Do you have any questions?” [Experimenters need leave enough time and opportunity to the subjects] If NOT,

“Shall we proceed with the 18 decisions?”
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The Role of Windfall Money in Lab and Field Experiments
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Abstract

A growing number of experimental studies focus on the differences between the lab and the
field. One important aspect of them is the role of windfall money. By conducting a dictator
game experiment, we investigate the influences of windfall and earned endowment on
behavior in the laboratory and in the field. We find subjects donate more in both
environments if the endowment is a windfall gain. However, although the experimental
design was intended to control for all other effects except environment, there are significant
differences in behavior between the lab and the field for both windfall and earned endowment.
This points to the importance of discussing the environment when interpreting both laboratory

and field experiment results as well as of conducting replication studies.
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1. Introduction

Laboratory experiments are an important tool to gain various economic insights that cannot
easily be obtained using market data or field experiment data. Also, many experiments are
designed to investigate human behavior. Thus, a crucial question is whether subjects’
behavior in the laboratory is consistent with their behavior outside the lab. There are of course
many differences between the laboratory and the field; therefore it is difficult to compare
behaviors in these two settings. For example, if people do not give away a large share of their
income to charity, it does not prove that the behavior in a dictator game, where subjects on
average give away 20% of their endowment (e.g., Camerer, 2003), is not externally valid.
Levitt and List (2007) argue that a number of factors can explain the behavioral differences
found between the laboratory and the real world: scrutiny, context, stakes, selection of
subjects, and restrictions on time horizons and choice sets. One development in lab
experiments is therefore to reduce the differences, by for example using non-standard subject
pools and having subjects earn the endowment. An important reason for the increased use of
non-windfall gain is the intent to mimic the setting outside the lab, where almost all incomes
are earned rather than obtained as windfalls. The evidence of the effect of windfall money on
subject behavior in the lab is mixed. In dictator games, the dictators contribute less when the
endowment is earned (Cherry et al., 2002; Ruffle, 1988; Oxoby and Spraggon, 2008). On the
other hand, Cherry et al. (2005) and Clark (2002) find no evidence of a windfall-gains effect
on contributions in a public good experiment, while Kroll et al. (2007) find significant
differences in a public good experiment with heterogeneous endowment.! In a recent paper,
Smith (2010) argues that using laboratory experiments have resulted in many insights into
human behavior, but the extent to which these can be carried over to behavior when own

money is involved is questionable.” Note that this should not be seen as a general critique

! However, see the comment by Harrison (2007), where it is shown that the windfall gain in the experiment by
Clark (2002) actually shows a significant effect on the share of free-riding subjects.

2 It should however be noted that stake, selection of subjects, and choice sets and time horizons of the
experiment have shown to have a significant impact on behavior. For experiments on stake size effects in
dictator games, see e.g., Carpenter et al. (2005) and Cherry et al. (2002) and on selection of subjects see, e.g.,
Fehr and List (2004). For effects of choice sets in dictator games see Bardsley (2008) and List (2007), who allow
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against laboratory experiments. In many instances, we as researchers would like to test the
effects of a certain treatment or stimuli keeping all other factors constant, and in those cases
there are strong arguments for conducting laboratory experiments (Falk and Heckman, 2009).

Not the least the strong control over the environment in which the decision is made.

In this paper, we are interested in analyzing the behavioral effects of conducting
experiments in the lab and the field, and in particular we investigate the role of windfall and
non-windfall money in the lab and the field. To do this, we use a 2x2 experimental design.
We let the subjects participate in a dictator game with a charity organization as the recipient
(see, e.g., Eckel and Grossman, 1996, for a similar experiment). In the experiment, we keep
all other factors such as stake, selection of subjects, and choice sets and time horizons of the
experiment constant and only vary windfall gain and whether the experiment is conducted in
the lab or in the field. This means that the main differences between the lab and the field in
our experiment are due to the environment per se and the degree of scrutiny.® The advantage
of using a dictator game is that the game is very easy to understand and there are no strategic
motives involved. The game also resembles a charitable giving situation, which means that it
is possible for us to compare the behavior with that in a field experiment involving charitable
giving. Treatment 1 is a standard lab experiment with windfall endowment, and Treatment 2
is a lab experiment with earned endowment. Treatment 3 is a field experiment with windfall
endowment, and Treatment 4 is a field experiment with earned endowment. Our design
allows us to make two important comparisons. First, we can investigate the effect of windfall
gain in the lab (by comparing Treatment 1 and Treatment 2) and in the field (Treatments 3

and 4). Second, by comparing Treatments 1 and 3, and 2 and 4, we can make an overall

some of the subjects in a traditional dictator game to also take money from the recipients’ endowments.

% 1t is likely that subjects will feel more scrutinized in the lab than in the field. This is not to say that subject in
the natural field experiment do not feel scrutinized at all. Even if ensuring anonymity of their behavior, they
might still have the feeling of being observed by for example the solicitor. Scrutiny is also related to the degree
of anonymity in an experiment, which could be anything from publicly announced behavior to a double-blind
procedure. The general finding is that when the degree of anonymity is reduced, people behave less selfishly
(e.g., List et al., 2004; Rege and Telle, 2004; Soetevent, 2005). Therefore, it is reasonable to expect a difference

in behavior between the lab and the field due to scrutiny.
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comparison between the lab and the field conditional on the way the endowment is received

and earned.

Why would windfall money matter in a dictator game? One explanation to the potential
difference is that people’s preferences for the distribution of money depend on, among other
things, the input of the subjects (Konow, 2000). When the endowment is a windfall gain, the
dictator prefers to split the money more evenly, since she does not do anything to receive the
money. Cherry et al. (2002) make a similar argument: non-windfall money legitimizes the
endowment and invokes a more selfish behavior. In psychology, it has been suggested that
subjects use different mental accounts for non-windfall and windfall money (Arkes et al.,

1994).

A number of previous studies have studied the differences in behavior between the lab
and the field (e.g., List, 2006; Karlan, 2006; Benz and Meier, 2008; Laury and Taylor, 2008;
Antonovics et al., 2009; Carpenter and Seki 2009). However, the only other study we are
aware of that makes a direct comparison between lab and field using a dictator game is the
one by Benz and Meier (2008), who use an ingenious within-subject design to compare
individuals’ donation behaviors in the field and in the lab. They conduct a dictator game with
two social funds as external recipients, and compare the behavior in the experiment with
actual charitable giving by the same subjects. They find a stronger donation behavior in the
lab, but that it is correlated with the behavior in the field. An important reason for the
difference between the lab and the field settings could be that the lab experiment uses
windfall money, while the field experiment does not involve an experimental endowment at
all. This is exactly what our experimental design allows us to test. By applying a
between-subject design and keeping the difference between the laboratory and field
experiments to a minimum, our experiment allows us to make clear comparisons of the
behavior in the lab and the field. The remainder of the paper is organized as follows. Section
2 introduces the experimental design, and Section 3 reports the experimental results. Section 4

concludes the findings.
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2. Experimental design

The experiment was conducted in October 2008 at Renmin University of China, which is
located in the northern part of the capital Beijing and has approximately 22,000 full-time and
13,000 part-time students. We conducted a one-shot dictator experiment. The subjects were
given ten 5-yuan” bills and were subsequently asked how much they would like to donate to
the China Foundation for Poverty Alleviation.” This type of campaign, where people are
asked to donate to a charity, is not uncommon in China, and the China Foundation for Poverty
Alleviation occasionally conducts similar campaigns on campus to give students the
opportunity to donate money, old clothes, or other consumer goods to the poor or those in
need. In order to test for (i) the difference between the lab and the field and (ii) the effect of
windfall gains, we designed an experiment with four treatments using a 2x2 experimental

design.

The laboratory experiment was conducted at the School of Economics at Renmin
University of China, while we used a supermarket located on the campus of Renmin
University of China as the scene for our field experiment. The endowment was given as either
a windfall or a non-windfall gain, where in the latter case subjects earned the endowment by
answering a lengthy questionnaire. The recruitment to all treatments was such that every third
customer that exited the supermarket was approached. In the laboratory experiment, the
customers were approached by one of our experimenters and asked if they would like to
participate in a study conducted by university researchers. The field experiments were done in
collaboration with the supermarket, and the experimenters were employed by the supermarket.
Therefore, in the field experiments the customers were approached by one of our

experimenters dressed in a supermarket uniform and asked if they would like to participate in

* At the time of the experiment, 1 US dollar = 6.85 Chinese yuan.

® This is China’s largest and most well-known charitable organization for poverty alleviation. Its main activities
include community development, disaster relief, education and training, information technology services, relief,
and shelter and housing provision. Traditionally, there has been a low level of trust and thereby low levels of
donations to charities in China. However, in the aftermath of the Sichuan earthquake, there were numerous
media reports about the earthquake and how the donations that people made actually went to and helped the

people in need.
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a campaign conducted by the supermarket. Since we want to keep the subject pool variations
at a minimum, we only allowed students from Renmin University to participate and therefore
all treatments began with a screening question asking whether or not they were students at the

university. In addition, all the treatments were double-blind.

We begin by describing the laboratory experiment treatments and then the field
experiment treatments. The full scripts are presented in Appendix. Table 1 below summarizes

the key features of the experimental design.
<Table 1 to be here>

In the laboratory experiment treatments, subjects were asked to participate in an
experiment conducted by the School of Economics at Renmin University at a scheduled time.®
They were told they would receive 10 yuan as a show-up payment at the end of the
experiment to compensate for the inconvenience to come to the experimental session on a
specific date and time. When subjects arrived at the lab, they were randomly assigned to
either the windfall or the non-windfall treatment. In the treatment with windfall endowment
(Treatment 1), an experimenter welcomed the subject who was then led to a cashier where the
50 yuan was given in ten 5-yuan notes. After the subject had received the money, the
experimenter presented the opportunity to donate to the China Foundation for Poverty
Alleviation using the money that had just been received. The objectives of the foundation and
for what purpose the donations would be used were then explained. At this point, the subjects
were again told that the donation campaign was part of a research study. In order to ensure

that the decision was anonymous, we put up a booth in which the subjects could make their

® The recruitment procedure was the same in all experiments, and although the refusal rate was somewhat higher
for Treatments 1 and 2, we do not expect any significant differences in subject pools due to the recruitment from
a homogeneous subject pool consisting of students. Since the subjects in Treatments 2 and 4 answered the same
survey, we can test whether there are any differences in a number of socio-economic characteristics. We cannot
reject at 5% significance level the hypothesis of equal means or proportions between Treatments 2 and 4 in the
variables gender, age, education, income, party membership and family size by using a t-tests and a proportion
test respectively (see Table Al in Appendix ). However, not all of the recruited subjects showed up at their
scheduled time in Treatments 1 and 2. If this is correlated with unobserved subject characteristics, we could have

a difference in subject pool.
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decisions privately. The subjects were asked to leave any donation in a supplied envelope and
keep the remaining money, then seal and put the envelope in an official donation box from the

China Foundation for Poverty Alleviation.’

The lab experiment with earned endowment (Treatment 2) was the same as Treatment 1
except that upon arriving at the lab the experimenter asked the subjects whether they would
be willing to answer a survey on the use of plastic bags and their views on the supermarket in
general.® They were told that if they completed the survey they would receive 50 yuan. The
subjects were again reminded that the donation campaign was part of a study conducted by
researchers from the School of Economics. It was made clear that the money was a
compensation for their time and effort. Once the survey had been completed, the experimenter
asked the subject to follow along to the cashier, who paid the 50 yuan in ten 5-yuan notes.
After the subject had received the money, the dictator game was conducted in exactly the

same way as in Treatment 1.

In the field experiment with windfall endowment (Treatment 3), the experimenter
informed the subject that the supermarket was conducting a “Thank you customer” campaign
and that the subject had been randomly selected to receive 50 yuan. In China, it is common
that supermarkets conduct commercial campaigns to improve their customer relations,
although in most cases vouchers valid at the supermarket are used rather than cash. In order to
keep logistics the same, the money was given by the cashier. Once the subject had received
the money, the experimenter explained that there was an opportunity to donate to the China

Foundation for Poverty Alleviation using the money that had just been received. The donation

" The box could only be opened by a foundation representative, and subjects were clearly informed about this.

® The survey was anonymous and we linked subjects’ survey information to their donation decisions by using an
identification number on the envelopes. The survey was a face-to-face interview with questions about the use of
plastic bags and the supermarket. The reason why we asked about the use of plastic bags was that four months
before the experiment, a new policy was implemented in China requiring all retailers to charge money for
providing plastic shopping bags. The survey took 20 minutes, and the experimenters were instructed to use the

same amount of time for all surveys.
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was made in private in a booth. In order to keep the differences between the laboratory and
the field settings at a minimum, we used the same recruitment procedure, the same
experimenters, the same payout and donation procedure, the same cashiers, the same charity

and dictator game introduction script, and the same donation booth.

Finally, in the field experiment with earned endowment (Treatment 4), the experimenter
asked the subjects if they would be willing to participate in a survey carried out by the
supermarket on the use of plastic bags and on views on the supermarket in general. The
survey was exactly the same as in Treatment 2. They were told that if they chose to participate,
they would be paid 50 yuan in cash. It was made clear that the money was a compensation for
their time and effort. Once the survey had been completed, the experimenter asked the subject
to follow along to the cashier, who paid the 50 yuan in ten 5-yuan notes. After the subject had
received her earnings, the dictator game was conducted in the same way as in the previous

treatments.

We used the same experimenters in all treatments, i.e., female university students not
from Renmin University of China. The cashiers who handed out the money were always the
same male students (not from Renmin University of China). Each experimenter and cashier
conducted the same number of experiments in each treatment. The supermarket where the
experiments were conducted is the largest supermarket on the campus of Renmin University
with around 1,000 customers per day. Treatments 3 and 4 were conducted first over a two-day
period. Then the recruitments to Treatments 1 and 2 were made over a two-day period, and

the lab experiments were conducted during the two days that followed.

3. Results

In total 211 subjects participated in the experiments. Table 2 reports the descriptive statistics
of the donations for all treatments. The mean donation amount and the share of subjects

donating the whole endowment of 50 yuan vary considerably across treatments.” In the

® Since we could not limit the individual donations to 50, particularly not in the field setting, we have three
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standard dictator game (Treatment 1), the average donation is 37.1 yuan, corresponding to 74%
of the endowment. In the other three treatments, the donations are much lower. The mean
donations are higher in the laboratory experiment treatments (Treatments 1-2) than in the field
experiment treatments (Treatments 3-4). This is to a large extent explained by a higher

fraction of subjects donating everything in the laboratory experiments.

The mean donations in our experiment are in general higher than in other similar
experiments. For example, with a similar experimental design with a charity recipient, Eckel
and Grossman (1996) find that subjects donate on average 30% of the endowment, while in
our experiment the average donation is 74% of the donation. On the other hand the average
proportion donated in Benz and Meier (2008) is also rather high, between 62% and 67% of
the endowment. Clearly, the amount donated is very context specific, but we believe that one
important reason for the high donation rate in our experiment is that China just had
experienced several large natural disasters, which has resulted in a general increase in
charitable giving. For example, the total amount of money from individual charitable giving
increases more than 13 times higher in 2008 than in 2007 (Chinese Ministry of Civil Affairs,
2007; 2008).

<Table 2 to be here>

Table 3 reports the results from statistical tests of the effects of windfall money in lab and
the field environments. We conduct a t-test to test for mean differences as well as a Wilcoxon
rank-sum test of equality of distributions for amounts donated across treatments. Moreover,
we test the hypothesis of equally sized zero-yuan and 50-yuan donation shares and perform
t-tests and rank-sum tests for amount donated conditional on giving a positive amount but less

than 50 yuan.

We can reject the null hypothesis of no effect of windfall gain both in the lab and in the
field. In both cases, the mean donation is significantly lower when the subjects have to earn

their endowment, and this is largely explained by the large difference in share of subjects

subjects who donated more than 50 Yuan. We truncate these donations at 50 Yuan.
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donating 50 yuan. The proportion of subjects giving 0 or 50 yuan is significantly different
between windfall and non-windfall at the 5% significance level for both the lab and the field
experiments, except for the proportion of subjects giving 0 yuan in the lab. However, there is
no difference in the amount donated if the two extreme values of donating either nothing (0
yuan) or fully (50 yuan) are removed. This is true for both the lab and the field experiments.
Consequently, in both the lab and the field, the major effect of introducing non-windfall
endowment is that it increases the share of zero donations and decreases the share of full (50

yuan) donations.

The effect of earned endowment is similar to that of previous studies using dictator
games in a laboratory environment in the sense that the mean contributions decrease when the
endowment is earned. However, since there is a number of differences in design and context,
it is difficult to make direct comparisons. Cherry et al. (2002) finds a stronger effect in terms
of subjects offering zero since while around 15-20 percent offered zero in the treatment with
windfall, in the treatments with earned endowment 70-79 percent offer zero. In Oxoby and
Spraggon (2006), while all subject offered zero, when their endowment was earned, between

11 and 35 percent offered zero when the endowment was a windfall gain.

<Table 3 to be here>

Finally, Table 4 reports the statistical test results of the null hypothesis of no difference
between the lab and the field, conditional on that the endowment was obtained in the same
manner. We can reject the hypothesis of equal donation amounts for both the windfall and the
earned endowment treatments. However, the difference is much smaller when the endowment
is earned. If the extreme donations are deleted, the difference in mean donations is reduced
substantially. For the two treatments with earned endowment, the difference in mean
donations is not significant using both a t-test and a rank-sum test. For the two treatments
with windfall endowment, the difference is significant using a rank-sum test, but not

significant using a t-test.

The study of Benz and Meier (2008) is perhaps the study that comes closest to our
experiment. Their study is not tailored to test whether people are more pro-social in the lab
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compared with the field. However, they do find some indications of stronger pro-social
behavior in the lab, for example subjects who never donated in their field experiment did
donate a substantial amount in the lab experiments. As discussed in the introduction of our
paper, an explanation for this difference could be that the endowment in the field experiment
is earned. Our results suggest that this is an important explanation for the difference between
the laboratory and the field results, but even with control for this, there is a remaining

difference in pro-social behavior.

<Table 4 to be here>

4. Conclusions

The present paper investigates how behavior is affected by windfall endowments as well as by
laboratory and field environments. By using a dictator game and the same set-up between
laboratory and field experiments, we aim at holding all experimental design features constant,
from recruitment process, experimenter used to the place where subjects make their decision
(the booth), except the environment per se and how endowment was earned and allow a clean
comparison of behavior in the two settings. In particular, we are able to compare them
conditional on how the endowment is obtained. First, we find a substantial and significant
difference in behavior between using windfall and earned endowment both in the lab and in
the field. The absolute and relative differences are larger in the lab environment, but this can
partly be due to the overall higher contribution levels in the lab. Consequently, the strong
effects of windfall money found in previous lab experiment studies are not only an artifact of
lab environment per se. Even outside the lab, subjects consider how the endowment is
obtained, and are much less pro-social when the endowment is earned. Second, there are
sizeable and significant differences in behavior between the lab and the field, in particular
with windfall endowment. The overall differences are smaller, but still significant, when
non-windfall money is used. It should be noted that in the more detail analyses of the data of
the earned endowment treatments on the proportion of giving as well as on the amount
conditional giving, there were no significant effects between the lab and the field at 10%

significance level. The present study is the first attempt to investigate the issue of windfall
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gain in different experimental environments, keeping other things constant apart from the
basic characteristics of lab and field environments including subject pool. Future studies are
needed to understand how sensitive our results are by using different donation recipients and
the environment in which the decision is made, and at a more general level how different

games, e.g., public games, are affected by these design features.

Our experiment and results should not be interpreted as an argument against conducting
laboratory experiments. For example, we find similar effects of windfall endowment in the
laboratory and the field. Moreover, it is clear that there are many advantages with conducting
laboratory experiments (Falk and Heckman, 2009). Our results show the importance of using
earned money to reduce the gap between the laboratory and the field, but whether this
calibration results in different policy conclusions when for example comparing different
institutions or is a pure level shift is an important question for future research. Although the
experimental design was intended to control for all other effects except environment, we still
find differences. This points to the importance of discussing the environment when
interpreting both laboratory and field experimental results, as well as of conducting
replication studies, especially for field experiments. The behavior in the field is likely to also
depend on the context and the environment. For example, it is likely that subjects would have
been more generous in the field experiment if we would have conducted the experiment at a

meeting of the Communist Party in China (or at a church in a Christian country).

4-12



References

Antonovics, K., P. Arcidiacono and R. Walsh (2009), “The Effects of Gender Interactions in
the Lab and in the Field”, Review of Economics and Statistics 91 (1): 152-162.

Arkes, H., C. Joyner, and M. Pezzo (1994), “The Psychology of Windfall Gains”,
Organizational Behavior and Human Decision Processes 59: 331-347.

Bardsley, N. (2008), “Dictator Game Giving: Altruism or Artifact?”, Experimental Economics
11 (2): 122-133.

Benz, M. and S. Meier (2008), “Do People Behave in Experiments as in The Field? Evidence
from Donations”, Experimental Economics 11 (3): 268-281.

Camerer, C. (2003), “Behavioral Game Theory”, Princeton University Press, Scottsdale.

Carpenter, J., C. Collonny and C. K. Myers (2008), “Altruistic Behavior in a Representative
Dictator Experiment”, Experimental Economics 11 (3): 282-298.

Carpenter, J. and E. Seki (2009), “Do Social Preferences Increase Productivity? Field
Experimental Evidence from Fishermen in Toyama Bay”, Economic Inquiry
Forthcoming.

Carpenter, J., E. Verhoogen and S. Burks (2005), “The Effect of Stakes in Distribution
Experiments”, Economics Letters 86 (3): 393-398.

Cherry, T.L., P. Frykblom and J. F. Shogren (2002), “Hardnose the Dictator”, American
Economic Review 92 (4): 1218-1221.

Cherry, T.L., S. Kroll and J.F. Shogren (2005), “The Impact of Endowment Heterogeneity
and Origin on Public Good Contributions: Evidence from the Lab”, Journal of Economic
Behavior and Organization 57 (3): 357-365.

Chinese Ministry of Civil Affairs (2007), “Chinese Philanthropy Giving Annual Report 2007~
(In Chinese).

Chinese Ministry of Civil Affairs (2008), “Chinese Philanthropy Giving Annual Report 2008”
(In Chinese).

Clark, J. (2002), “House Money Effects in Public Good Experiments”, Experimental
Economics 5 (3): 223-231.

Eckel, C.C. and P.J. Grossman (1996), “Altruism in Anonymous Dictator Games”, Games
and Economic Behavior 16 (2): 181-191.

4-13



Falk, A. and J. Heckman (2009), “Lab Experiments Are a Major Source of Knowledge in the
Social Sciences”, Science 326 (5952): 535-538.

Fehr, E. and J. A. List (2004), “The Hidden Costs and Returns of Incentives-trust and
Trustworthiness among CEOs”, Journal of the European Economic Association 2 (5):
743-771.

Harrison, G. (2007) “House Money Effects in Public Good Experiments: Comment”,
Experimental Economics 10 (4): 429-437.

Karlan, D. (2006), “Using Experimental Economics to Measure Social Capital and Predict
Financial Decisions”, American Economic Review 95 (5): 1688-1699.

Konow, J. (2000), “Fair Shares: Accountability and Cognitive Dissonance in Allocation
Decisions”, American Economic Review 90 (4): 1072-1091.

Kroll, S., T.L. Cherry and J. Shogren (2007), “The Impact of Endowment Heterogeneity and
Origin on Contributions in Best-shot Public Good Games”, Experimental Economics 10
(4): 411-428.

Laury, S. and L. Taylor (2008), “Altruism Spillovers: Are Behaviors in Context-free
Experiments Predictive of Altruism toward a Naturally Occurring Public Good?”,
Journal of Economic Behavior and Organization 65 (1): 9-29.

Levitt, S. D., and J. A. List (2007), “What Do Laboratory Experiments Measuring Social
Preferences Reveal about the Real World?”, Journal of Economic Perspectives 21 (2):
153-74.

List, J. A. (2006), “The Behaviouralist Meets the Market: Measuring Social Preferences and
Reputation Effects in Actual Transactions”, Journal of Political Economy 114 (1): 1-37.

List, J. A. (2007), “On the Interpretation of Giving in Dictator Games”, Journal of Political
Economy 115 (3): 482-493.

List, J., R. Berrens, A. Bohara and J. Kerkvilet (2004), “Examining the Role of Social
Isolation on Stated Preferences”, American Economic Review 94 (3): 741-752.

Oxoby, R. J. and J. Spraggon (2008), “Mine and Yours: Property Rights in Dictator Games”,
Journal of Economic Behavior and Organization 65 (3-4): 703-713.

Rege, M. and K. Telle (2004), “The Impact of Social Approval and Framing on Cooperation
in Public Good Situations”, Journal of Public Economics 88 (7-8): 1625-1644.

4-14



Ruffle, B. J. (1998), “More Is Better, But Fair Is Fair: Tipping in Dictator and Ultimatum
Games”, Games and Economic Behavior 23 (2): 247-265.

Smith, V. L. (2010), “Theory and Experiment: What Are the Questions?”” Journal of Economic
Behavior and Organization 73 (1): 3-15.

Soetevent, A. R. (2005), “Anonymity in Giving in a Natural Context: An Economic Field
Experiment in Thirty Churches”, Journal of Public Economics 89 (11-12): 2301-2323.

Thaler, R. and E. Johnson (1990), “Gambling with the House Money and Trying to Break
Even: The Effects of Prior Outcomes on Risky Choice”, Management Science 36 (6):

643-660.

4-15



Tables

Table 1. Summary of the experimental design

Laboratory experiment Field experiment
Windfall endowment Treatment 1 Treatment 3
Non-windfall endowment Treatment 2 Treatment 4
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Table 2. Description of donation behavior for each treatment

Treatment 1 Treatment 2 Treatment 3 Treatment 4

Field Field
Lab experiment  Lab experiment
experiment with experiment
with windfall ~ without windfall

windfall without windfall

Mean 37.1 14.5 18.6 9.5
Standard Deviation 17.8 14.7 16.4 9.7
Share of zero donations 0% 6% 0% 10%
Share donating everything

61% 7% 14% 2%
(50 yuan)
Number of observations 54 54 53 50
Mean (if donation is above

16.9 12.4 12.2 9.7
zero and below 50)
Standard deviation (if
donation is above zero and 11.7 11.0 10.6 9.7
below 50)
Number of observations 21 47 44 44
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Table 3. Test of difference between windfall and non-windfall

Windfall vs. earned Windfall vs. earned

in the lab in the field

Treatments lvs. 2 3vs. 4
Differences in mean 22.6 9.1
t-test (p-value) 0 0.002
Rank-sum test (p-value) 0 0.006
Differences in proportion giving 0 yuan -0.06 -0.1
Proportional test (p-value) 0.079 0.018
Differences in proportion giving 50 yuan 0.54 0.12
Proportional test (p-value) 0 0.01
Differences in mean donation if above zero and

4.5 2.5
below 50 yuan
t-test (p-value) 0.132 0.204
Rank-sum test (p-value) 0.085 0.377
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Table 4. Test of differences between the lab and field experiment contexts

Lab vs. field with Lab vs. field with
windfall endowment earned endowment

Treatments 1vs. 3 2vs. 4
Differences in mean 18.5 5.0
t-test (p-value) 0.000 0.044
Rank-sum test (p-value) 0.000 0.039
Differences in proportion giving 0 yuan 0 -0.04
Proportional test (p-value) n.a. 0.395
Differences in proportion giving 50 yuan 0.47 0.05
Proportional test (p-value) 0.000 0.198
Differences in mean donation if above

4.7 2.7
zero and below 50 yuan
t-test (p-value) 0.109 0.168
Rank-sum test (p-value) 0.061 0.126
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Appendix I. Tables

Table Al. Descriptive statistics for treatments 2 and 4 and tests of equality of means and

proportions

Treatment 2 (lab)

Treatment 4 (field)

Variable Description P-value
Mean Std.dev Mean  Std. dev

Male =1 if respondent is a male 0.50 0.505 0.5 0.505 1.000°

Age In years 20.91 2.877 20.22 2179  0.175°

Education In years 16.78 1.327 16.78 1.329 0.993 %
= respondent's monthly net

Monthly income 994.44 479.354 1022 388.24 0.749°
income in yuan
=1 if respondent is a

Party member 0.28 0.452 0.28 0.454  0.980°
Communist Party member
= number of household

Family size 1.46 0.966 1.56 1.053 0.625¢
members

No. of obs. 54 50

Note: ? indicates it is from a t-test; ° indicates it is from a proportion test.
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Appendix Il. Script

Recruitment

Treatment

Script

1,2

“Good morning/afternoon! | am an enumerator from the School of Economics. Are you a

student at this university?”

3,4

“Good morning/afternoon! | am a representative from Wu-mart Supermarket. Are you a student

at this university?”

All

IF NO: “I’m sorry for bothering you, but we are only looking for students from this university”

Terminate the campaign without payment.

1,2

IF YES: “The School of Economics is conducting a study. The study will be conducted this
Wednesday and Thursday in the Ming De building classroom 405, which is close to here. All in
all it will last a few minutes. We will pay you 10 yuan for showing up at a scheduled time. If you
want to participate, let us make an appointment that is convenient for you. Do you have time to

participate?”

IF YES: “To show our appreciation to our customers we are conducting a ‘Thank you

customer’ campaign. Do you have time to participate?”

IF YES: “Wu-mart Supermarket is conducting a survey about the use of plastic shopping bags
and your opinion about the campus supermarket. The survey will last about 20 minutes. If you
participate, we will pay you 50 yuan in cash after you have completed the survey as

compensation for your work with answering the survey. Do you have time to participate?”

All

IF NO: “That’s alright. Thank you anyway.”” Terminate the campaign here without payment.

1,2

IF YES: “Thank you for participating in this research study! Could you please let me see your
receipt?”” Take his/her receipt and have a look at it and keep it. Let’s make an appointment. The
study will be conducted this Wednesday and Thursday in the Ming De building classroom 405.

What time are you available on these days?”” Check the answer with the available times slots on
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the list. “Could you please come on .... (day) at.... (time)?”
If YES continue. If NO, check another time and ask. If NO again, show the list of available

times and ask what time would be convenient to come.

IF SUBJECT CANNOT PARTICIPATE: because of not being able to make an appointment at
the available times: “Thank you anyway. | understand.” Terminate the campaign here without

payment.

IF SUBJECT CAN PARTICIPATE: “Ok, so you will come on .... (day) at ... (time) to the Ming
De building classroom 405.” Fill in a confirmation card and write down the appointment in the
time schedule. ““Here is your confirmation card. Since we cannot remind you again, please
don’t forget to come on time and bring this card with you. Thank you.”” Hand over the card. [Tell
the subject he/she will get the receipt back when coming to participate in the research study if
he/she asks for it.] Pack up all the appointment files and paste his/her receipt behind the

enumerator’s part of the confirmation card.

3 IF YES: “Thank you for participating in this campaign! Could you please let me see your
receipt?”” Take his/her receipt, have a look at it and keep it.
4 IF YES: “Thank you for participating in this survey! Could you please let me see your
receipt?”” Take his/her receipt, have a look at it and keep it.
Experiment
Treatment Script
1 “Hello, are you here to participate in the study conducted by the School of Economics?”

IF YES: “Could you give me your confirmation card?”” Take the card, check the card. [If he/she
cannot show the card, ask what time his/her appointment is and check the schedule. If
appointment EXISTS continue. If NOT, ask the person to leave.] “Please come with me.” Go to
the interview room. Check the campaign number on the card and take the file with the same

number. [check this carefully]
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“Thank you for coming here to participate in the research study conducted by the School of
Economics. At the end of the study we will pay you 10 yuan for showing up at the scheduled

time. In this study by the School of Economics, we would like to give you 50 yuan.”

“Hello, are you here to participate in the study conducted by the School of Economics?”

IF YES: “Could you give me your confirmation card?”” Take the card, check the card. [If he/she
cannot show the card, ask what time his/her appointment is and check the schedule. If
appointment EXISTS continue. If NOT, ask the person to leave.] “Please come with me.” Go to
the interview room. Check the campaign number on the card and take the file with the same

number. [check this carefully]

“Thank you for coming here to participate in the research study conducted by the School of
Economics. At the end of the study we will pay you 10 yuan for showing up at the scheduled
time. You see, the School of Economics is conducting a survey about the use of plastic shopping
bags and your opinion about the campus supermarket. The survey will last about 20 minutes. If
you participate, we will pay you an extra 50 yuan in cash after you have completed the survey

as compensation for your work with answering the survey. Do you have time to participate?”

IF NO: ““I understand. Thank you anyway. Please come with me to the cashier to get the 10

yuan.” Lead the subject to the cashier.

“Here is the confirmation card and receipt. Please give him/her the 10 yuan for showing up.”

Hand over the card and the receipt to the cashier and be prepared to sign the form.

Cashier: Take the card and the receipt, and write down the number of the receipt in the form.
Let the enumerator sign the form. Take out two 5-yuan bills from the money box and count
them. (These two 5-yuan bills should have been prepared in advance so that you only show the

subject the two 5-yuan bills when he/she comes to you.)
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Cashier: “Here is your money.” Hand over the money to the subject. “Please let me sign the
form.” Sign the form. “Ok, we are done now.” Terminate the campaign. When the subject has

left, the enumerator needs to write down the gender on the script page.

IF YES: “Thank you for participating in this survey!”
Conduct the survey
“As compensation for your work with answering the survey by the School of Economics, we

would like to give you 50 yuan.”

3 ““To show our appreciation in this “Thank you customer” campaign, the Wu-mart supermarket
would like to give you 50 yuan.”
4 Conduct the survey
“As compensation for your work with answering the survey by the Wu-mart Supermarket, the
Wu-mart supermarket would like to give you 50 yuan.”
All “Please come with me to the cashier to get the money.”” Lead the subject to the cashier. “Here is
the receipt.” Give receipt to the cashier and be prepared to sign the form.
Cashier: Take the receipt and write down the number of the receipt in the form. Let the
enumerator sign the form. Take out ten 5-yuan bills from the moneybox and count them. (These
ten 5-yuan bills should have been prepared in advance so that you only show the subject the ten
5-yuan bills when he/she comes to you.)
Cashier: “Here is your money.” Hand over the money to the subject. “Please let me sign the
form.” Sign the form. “Ok, we are done now.”
Enumerator: Make sure that you stand behind the subject, so that when you start talking, the
subject has to turn around, facing you but not the cashier. Preferably walk away a few meters
from the cashier.
1,2 “We are doing a research study on a donation campaign. The donations will finance
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advertisement material used to collect money for the China Foundation for Poverty Alleviation.
The Foundation is a nationwide charitable organization working toward poverty alleviation.
Before you leave, you have the opportunity to donate money to the foundation. Over there is a

donation box. Please come with me.”

Lead the subject to the booth and show the donation box to him/her.

“This is a donation box from the foundation. The donations will be deposited into a special
account used to cover advertisement material expenditures for collecting money for the

foundation. Your donation is anonymous.”

“Here is a donation envelope from the foundation.” Take out the envelope and hand it over it to
the subject. “When | have walked away from here, please go in the booth and leave the money
you want to donate in the envelope. Keep the remaining money for yourself and pocket it. Seal
the envelope and put it into the donation box. Then go to the place where you received the 50
yuan to collect your extra 10 yuan for showing up. Thank you! Goodbye.” Walk away from the

donation booth.

3,4

“We are doing a donation campaign. The donations will finance advertisement material used to
collect money for the China Foundation for Poverty Alleviation. The Foundation is a
nationwide charitable organization working toward poverty alleviation. Before you leave, you
have the opportunity to donate money to the foundation. Over there is a donation box. Please

come with me.”

Lead the subject to the booth and show the donation box to him/her.

“This is a donation box from the foundation. The donations will be deposited to a special

account used to cover advertisement material expenditures for collecting money for the

Foundation. Your donation is anonymous.”
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“Here is a donation envelope from the foundation.” Take out the envelope and hand it over it to
the subject. “When | have walked away from here, please go in the booth and leave the money
you want to donate in the envelope. Keep the remaining money for yourself and pocket it. Seal
the envelope and put it into the donation box. Thank you! Goodbye.” Walk away from the

donation booth.
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Windfall vs. Earned Money in the Laboratory:
Do They Affect the Behavior of Men and Women Differently?
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Abstract

We experimentally investigate, using a dictator game, if the effects of windfall and earned
endowments on behavior differ between men and women. In line with previous studies, we
find that windfall endowments significantly increase the amount donated. The impact of
moving from earned to windfall endowment on behavior is larger for females, yet the gender
difference is statistically insignificant. Thus, we do not find evidence that the change in how
the endowment is obtained in a laboratory experiment affects male and female behavior

differently.
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1. Introduction

A key component of laboratory experiments is that subjects are monetarily rewarded and that
the rewards are linked to their actions. In most experiments, subjects receive an endowment as
a windfall gain and then make their decisions using the endowment, while in some cases
subjects have to earn their endowment to be used in the experiment. A reason for using earned
endowment is that the origin of the endowment may alter behavior. Thus, earned endowment
makes the endowment more likely to be considered as a part of the subject’s wealth than a
windfall gain, and therefore making it preferable to use in experiments. In experiments
involving issues such as altruism, fairness, and pro-social behavior, it is possible that how the
endowment is obtained affects subject behavior. Using dictator games, a number of studies
suggest that subjects behave differently when the endowment is earned as compared to when
receiving a windfall endowment. For example, Cherry et al. (2002) find that if the endowment
has to be earned by the subject, it legitimizes the endowment and invokes a more selfish
behavior compared to the case with a windfall endowment. Oxoby and Spraggon (2008) use
an experimental design in which they endow the senders with the money earned by the
receivers in a dictator game. In this case, they even find offers in excess of an equal split.
Reinstein and Riener (2009a) disentangle endowment tangibility in terms of when the
endowment money is made available and how it is obtained, and find that both matter in a
dictator game with a charitable giving context. Moreover, they argue that the result of Cherry
et al. (2002) might be largely driven by a cash payment prior to the distribution decision. Thus,
subjects in dictator game experiments seem to consider earned money differently than

windfall gains.!

At the same time, there is evidence that women are more altruistic and contribute more
than men in dictator games (see, e.g., Croson and Gneezy, 2009; Eckel and Grossman, 1998;
Engel, 2010), and that women are even expected to give more or at least no less than men in a
dictator game (Aguiar et al., 2009). Moreover, Saad and Gill (2001) examine the effect of

! Behavioral difference yielded by windfall and earned endowments has also been found in the contexts of
capital expenditure (Keasey and Moon, 1996) and auctions (Ackert et al., 2006). However, in public good game
experiments, no significant effect of windfall gain on contribution levels has been found (e.g., Clark, 2002,
although Harrison, 2007, finds a significant effect when re-analyzing the same data; Cherry et al., 2005), and
even a negative effect of windfall gain on contribution has been found (Spraggon and Oxoby, 2009).
Nevertheless, the nature of a public good game is different from that of a dictator game, and Spraggon and

Oxoby (2009) explain these differences in findings with what they call “anticipatory reciprocity”.
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recipient gender on allocation behavior in a modified dictator game and find that both men
and women give more to women. Reinstein and Riener (2009b) conduct a two-stage dictator
game to investigate how the first mover influences the second mover’s donation by revealing
the first mover’s donation and gender, and find the female first movers are more influential
than male first movers. In the psychological literature, it has been suggested that women’s
higher sensitivity to changes in experimental design and implementation is due to women
being more sensitive to social cues, which might be implied in experimental conditions (see,
e.g., Gilligan, 1982). In an overview paper on behavioral differences between genders in
laboratory experiments, Croson and Gneezy (2009) argue that this is one potential explanation
to differences found. Therefore, the more relevant question to laboratory experimental design
is whether the gender difference in behavior is also present when the endowment is changed
from a windfall gain to earned money. The objective of the present paper is to investigate
gender differences in donations in a dictator game when the endowment is either earned or a
windfall gain using a between sample design. In our dictator game experiment, we use a
charitable organization as the recipient. We use a 2x2 experimental design, where the two
dimensions are how the endowment is received (windfall or earned) and the gender of the

subjects.

Our results provide evidence that the impact of changing the type of endowment is larger
for women, although the gender difference is statistically insignificant. The rest of the paper is
organized as follows. Section 2 introduces the experimental design and Section 3 reports the

experimental results. Section 4 concludes the findings.

2. Experimental design

The experiment was conducted in the fall of 2008 at Renmin University of China in Beijing. It
consisted of four treatments using a 2x2 design with the dimensions being whether the
endowment is earned or a windfall gain and the gender of the subjects. Table 1 depicts the

experimental design
<Table 1 to be here>

The subjects, 54 male and 54 female university students were recruited a few days before the
experiment from a supermarket at campus by asking whether they would like to participate in
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an economic research study with a 10 Chinese yuan? show-up fee. Upon their arrival to the
lab, the subjects who were randomly assigned to the windfall endowment treatments were
given an endowment of 50 yuan in ten five-yuan bills. The subjects who were in the earned
endowment treatments were asked to answer a lengthy survey to earn the same endowment

before proceeding.?

In both treatments, after the subject had received the money, the experimenter presented
the opportunity to donate to the China Foundation for Poverty Alleviation® using the money
they had received. The experimenter explained how the money would be used if donated. In
order to ensure that the decisions were made anonymously, we put up a booth in which the
subjects could make their decisions privately. The subjects were asked to leave any donation
in a supplied envelope and keep the remaining money, then seal and put the envelope in an
official donation box from the foundation. Finally, they were asked to collect the show-up fee

and leave. In Table 1, we summarize the experimental design.

3. Results

First we present the descriptive statistics of the donations in all treatments in Table 2. The
mean donation and the share of subjects donating the whole endowment of 50 yuan vary
considerably across treatments.’ In the windfall treatments, the mean donation is 39.3 yuan
for females and 35.0 yuan for males, while the mean donation in the earned treatments is 12.1
yuan for females and 16.9 yuan for males. The mean donations in our experiment are
relatively high compared to other similar dictator games. One explanation to this could be that
China had just experienced several large natural disasters, which has resulted in a general

increase in charitable giving.®

2 At the time of the experiment, 1 US dollar = 6.85 Chinese yuan.

® They were asked to answer a survey lasting 20 minutes before receiving compensation of 50 yuan. No one
refused to answer.

* This is a well-known and the largest charitable organization for poverty alleviation in China.

® Since we did not limit the individual donations to 50, we have two subjects who donated more than 50 yuan.
We truncate these donations at 50 yuan.

®1n 2008, the total amount of individual charitable donation was more than 13 times the amount in 2007
(Chinese Ministry of Civil Affairs, 2008, 2009).
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<Table 2 to be here>

Table 3 reports the statistical test results of the effects of earned endowment for females,
males, and the entire sample. We conduct a t-test for equal mean as well as a Wilcoxon rank-
sum test for equal distribution of donated amount across treatments. We can reject the
hypotheses of no difference in donations between the windfall treatments and the earned
treatments for females, males and the entire sample, respectively, based both on the t-test and
Wilcoxon rank-sum test.” The mean donation is significantly lower when subjects earned their
endowment. Consequently, our results are in line with previous findings that earned
endowments results in substantially lower donations in dictator games. This holds for both

men and women.
<Table 3 to be here>

However, on average, females donate more than males in windfall treatments, while
females donate less than males in the earned treatment. Therefore, the remaining question is
whether or not males and females are affected differently when moving from earned to
windfall endowments. To answer this question, we estimate an OLS model where the

donation is the dependent variable

Donation = a + B,Female x Windfall + S,Male x Windfall + ,Female x Earned + £. (1)

The reference category in the regression is the treatment with male subjects and earned

endowments. We can examine whether there are differences between the genders by testing
the following two hypotheses Ho: S, — £, =0 and Ho: £, =0 for the windfall treatments
and earned treatments, respectively. We then test the hypothesis that the difference in
donation between the windfall and earned treatments is the same for males and females. The
coefficient g, and S, — S, show the differences in donations between windfall and earned

treatments for males and females, respectively. Thus, the explicit null hypothesis tested is: Hy:

B, = B, — B, Table 4 reports the regression results and statistical test results.

"We further test the hypothesis of equal shares of zero-yuan and 50-yuan donations and find that the main
difference between the windfall and earned treatments for both males and females is the share of subjects
donating the whole endowment, which is significantly higher in the windfall treatments for both females (p-

value < 0.001) and males (p-value < 0.001) using proportional tests.
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<Table 4 to be here>

The size and significance of the coefficients confirm, as expected, the non-parametric test
results in Table 3: there are large and significant differences between the windfall and earned
treatments. However, within each type of treatments there are no significant differences
between males and females, although the size of the differences is non-negligible
( B, - B, =4.26 for windfall treatments and B, = -4.81 for earned treatments). The

difference between males and females with respect to the effects of moving from windfall to

earned endowment is also non-negligible in size (3, — (B, - B5) = 8.34 ), but we cannot

reject the null hypothesis of no difference.?

4. Conclusions

This study has examined the influence of how the endowment is obtained on donations in a
dictator game with a special focus on a potential gender difference. In line with previous
studies (e.g., Cherry et al., 2002; Reinstein and Riener, 2009a), we find that a windfall
endowment results in significantly higher donations than if the endowment is earned.
However, with respect to both within windfall or earned treatments and across windfall and
earned treatments, we find that the differences in donation between males and females are
insignificant, although the sizes of the differences are non-negligible. Our main finding is that
there is a sizeable gender difference in donations related to how the endowment is obtained,
although in statistical terms we cannot reject that windfall and earned endowments affect men
and women in the same way. Consequently, we think it is premature to rule out that there is
indeed a difference in effects. This means that any comparison between the genders might be
context dependent, and we should therefore think carefully about the context when designing

studies aiming at experimentally investigating gender differences.

8 We also estimate a tobit model with the same model specification, and the results are similar to those of the
OLS model.
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Tables

Table 1. Summary of the experimental design

Windfall endowment Earned endowment
Female Treament 1 Treament 3
Male Treament 2 Treament 4
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Table 2. Description of donation behavior for each treatment

) Windfall Earned Earned
Windfall female

Treatment male female male
Mean 39.26 35.00 12.11 16.93
Standard Deviation 17.30 18.34 13.40 15.70
Share of zero donations 0.0% 0.0% 7.4% 3.7%
Share of 50 donations 66.7% 55.6% 7.4% 7.4%
Number of observations 27 27 27 27
Mean (if donations are above zero

17.78 16.25 9.87 14.88
and below 50)
Standard deviation (if donations

13.94 10.25 7.94 12.92
are above zero and below 50)
Number of observations 9 12 23 24
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Table 3. Tests of differences between windfall and earned endowment treatments

Windfall vs. Earned

Differences in mean
t-test (p-value)

Rank sum test (p-value)

Female Male Entire sample
27.15 18.07 22.61
<0.001 <0.001 <0.001
<0.001 <0.001 <0.001
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Table 4. OLS regression results of donation amount and tests of gender effects

Variables Description Coef.
16.93***
Constant -
(5.40)
] ) o 22.33%**
FemalexWindfall endowment =1 if the subject is male
(5.04)
) ) ) 18.07***
MalexWindfall endowment =1 if the endowment is earned
(4.08)
-4.81
FemalexEarned endowment -
(1.09)
No. of obs. 108
Adjusted/Pseudo R-squared 0.34
Gender differences for each treatment P-value
Ho: No gender difference in windfall endowment treatments (,-p,=0) 0.34
Ho: No gender difference in earned endowment treatments (:=0) 0.28
Gender differences between treatments P-value
Ho: No gender difference between windfall and earned endowment treatments 015

(B2=B1—Ps)

Notes: 1. t-statistics in parentheses; 2. p<0.01, ~ p<0.05, * p<0.1; 3. By, B», and P; are the coefficients of

the first, second, and third independent variables of the OLS model, respectively.
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Appendix. Script

Recruitment

Treatment

Script

All

“Good morning/afternoon! | am an enumerator from the School of Economics. Are you a

student at this university?”’

All

IF NO: “I’m sorry for bothering you, but we are only looking for students from this university”

Terminate the campaign without payment.

IF YES: “The School of Economics is conducting a study. The study will be conducted this
Wednesday and Thursday in the Ming De building classroom 405, which is close to here. All in
all it will last a few minutes. We will pay you 10 yuan for showing up at a scheduled time. If you
want to participate, let us make an appointment that is convenient for you. Do you have time to

participate?”

All

IF NO: “That’s alright. Thank you anyway.” Terminate the campaign here without payment.

IF YES: “Thank you for participating in this research study! Could you please let me see your
receipt?” Take his/her receipt and have a look at it and keep it. Let’s make an appointment. The
study will be conducted this Wednesday and Thursday in the Ming De building classroom 405.
What time are you available on these days?”” Check the answer with the available times slots on

the list. “Could you please come on .... (day) at.... (time)?”

If YES continue. If NO, check another time and ask. If NO again, show the list of available

times and ask what time would be convenient to come.

IF SUBJECT CANNOT PARTICIPATE: because of not being able to make an appointment at
the available times: “Thank you anyway. | understand.” Terminate the campaign here without

payment.

IF SUBJECT CAN PARTICIPATE: “Ok, so you will come on .... (day) at ... (time) to the Ming
De building classroom 405.” Fill in a confirmation card and write down the appointment in the
time schedule. ““Here is your confirmation card. Since we cannot remind you again, please
don’t forget to come on time and bring this card with you. Thank you.” Hand over the card.
[Tell the subject he/she will get the receipt back when coming to participate in the research
study if he/she asks for it.] Pack up all the appointment files and paste his/her receipt behind the

enumerator’s part of the confirmation card.
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Experiment

Treatment

Script

1,2

“Hello, are you here to participate in the study conducted by the School of Economics?”

IF YES: “Could you give me your confirmation card?”” Take the card, check the card. [If he/she
cannot show the card, ask what time his/her appointment is and check the schedule. If
appointment EXISTS continue. If NOT, ask the person to leave.] “Please come with me.” Go to
the interview room. Check the campaign number on the card and take the file with the same

number. [check this carefully]

“Thank you for coming here to participate in the research study conducted by the School of
Economics. At the end of the study we will pay you 10 yuan for showing up at the scheduled

time. In this study by the School of Economics, we would like to give you 50 yuan.”

3,4

“Hello, are you here to participate in the study conducted by the School of Economics?”

IF YES: “Could you give me your confirmation card?”” Take the card, check the card. [If he/she
cannot show the card, ask what time his/her appointment is and check the schedule. If
appointment EXISTS continue. If NOT, ask the person to leave.] “Please come with me.” Go to
the interview room. Check the campaign number on the card and take the file with the same

number. [check this carefully]

“Thank you for coming here to participate in the research study conducted by the School of
Economics. At the end of the study we will pay you 10 yuan for showing up at the scheduled
time. You see, the School of Economics is conducting a survey about the use of plastic shopping
bags and your opinion about the campus supermarket. The survey will last about 20 minutes. If
you participate, we will pay you an extra 50 yuan in cash after you have completed the survey

as compensation for your work with answering the survey. Do you have time to participate?”

IF NO: ““I understand. Thank you anyway. Please come with me to the cashier to get the 10

yuan.” Lead the subject to the cashier.

“Here is the confirmation card and receipt. Please give him/her the 10 yuan for showing up.”

Hand over the card and the receipt to the cashier and be prepared to sign the form.

Cashier: Take the card and the receipt, and write down the number of the receipt in the form.
Let the enumerator sign the form. Take out two 5-yuan bills from the money box and count
them. (These two 5-yuan bills should have been prepared in advance so that you only show the

subject the two 5-yuan bills when he/she comes to you.)
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Cashier: “Here is your money.” Hand over the money to the subject. “Please let me sign the
form.” Sign the form. “Ok, we are done now.” Terminate the campaign. When the subject has
left, the enumerator needs to write down the gender on the script page.

IF YES: “Thank you for participating in this survey!”

Conduct the survey

“As compensation for your work with answering the survey by the School of Economics, we

would like to give you 50 yuan.”

All

“Please come with me to the cashier to get the money.” Lead the subject to the cashier. “Here

is the receipt” Give receipt to the cashier and be prepared to sign the form.

Cashier: Take the receipt and write down the number of the receipt in the form. Let the
enumerator sign the form. Take out ten 5-yuan bills from the moneybox and count them. (These
ten 5-yuan bills should have been prepared in advance, so that you only show the subject the ten

5-yuan bills when he/she comes to you.)

Cashier: “Here is your money.” Hand over the money to the subject. “Please let me sign the

form.” Sign the form. “Ok, we are done now.”

Enumerator: Make sure that you stand behind the subject, so that when you start talking, the
subject has to turn around, facing you but not the cashier. Preferably walk away a few meters

from the cashier.

“We are doing a research study on a donation campaign. The donations will finance
advertisement material used to collect money for the China Foundation for Poverty Alleviation.
The Foundation is a nationwide charitable organization working toward poverty alleviation.
Before you leave, you have the opportunity to donate money to the foundation. Over there is a

donation box. Please come with me.”

Lead the subject to the booth and show the donation box to him/her.

“This is a donation box from the foundation. The donations will be deposited into a special

account used to cover advertisement material expenditures for collecting money for the

foundation. Your donation is anonymous.”
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“Here is a donation envelope from the foundation.”” Take out the envelope and hand it over it to
the subject. “When | have walked away from here, please go in the booth and leave the money
you want to donate in the envelope. Keep the remaining money for yourself and pocket it. Seal
the envelope and put it into the donation box. Then go to the place where you received the 50
yuan to collect your extra 10 yuan for showing up. Thank you! Goodbye.”” Walk away from the

donation booth.
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