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Author: Kateřina Chadimová
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Abstract

Recent development in experimental economics has brought a lot of new meth-

ods that could be highly beneficial for both firms and scientists. Rather than

carrying out experiments only in laboratories, experimental economists con-

duct also field experiments, i.e. the experiments which examine intervention in

the natural environment of participants, claiming that people tend to behave

more naturally there and therefore the results are more realistic. Successful

applications of these field experiments show that a proper usage of findings of

behavioral economics can significantly improve a firm’s market position, de-

crease its costs and boost the overall efficiency. Moreover, economists are given

a great opportunity to test various microeconomic theories about consumer’s

or firm’s behaviour at the same time and to quantify their impact. The goal

of this thesis is two-fold. First, I scrutinize different types of field experiments

that were applied in firms, define their efficiency and summarize their outcomes.

Second, I define the best practices for effective cooperation between experimen-

tal economists and firms. Moreover, I design a hypothetical field experiment

to reveal the effect of time-management training on a firm’s productivity.
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Abstrakt

Nedávný vývoj na poli experimentálńı ekonomie přinesl mnoho nových metod,

které by mohly být př́ınosné jak pro firmy, tak pro ekonomy. Experimentálńı

ekonomové tak prováděj́ı field experimenty, které na rozd́ıl od klasických la-

boratorńıch studíı zkoumaj́ı vliv intervence v přirozeném prostřed́ı účastńık̊u.

To vycháźı z teorie, že lidé se ve svém přirozeném prostřed́ı chovaj́ı nenuceně,

a tak i výsledky experimentu v́ıce odpov́ıdaj́ı realitě. Správná aplikace field

experiment̊u ukazuje, že pomoćı těchto experiment̊u lze významně ovlivnit

tržńı pozici firmy, sńıžit náklady a vylepšit jej́ı celkovou efektivitu. Zároveň

dostávaj́ı ekonomové jedinečnou př́ıležitost otestovat r̊uzné mikroekonomické

teorie o chováńı firmy nebo spotřebitele a zhodnotit jejich vliv. Tato teze si

klade dva ćıle. Za prvé se zaměřuji na r̊uzné typy field experiment̊u, které

byly v minulosti provedeny ve firmách, ukazuji jejich efektivitu a výsledky. Za

druhé definuji ”best practices” pro efektivńı spolupráci firem a ekonomů. V

závěru práce navrhuji hypotetický field experiment, který zkoumá vliv školeńı

zaměřeného na organizaci času na produktivitu firmy.
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Chapter 1

Introduction

For almost the entire existence of economics, scientists focused on develop-

ing theory or on empirical observations and only a few economists did some

experimental research at all. Generally, economics used to be considered non-

experimental science at that time. Since 1980s, however, the situation has

changed. A lot of economic experiments have been conducted and a vast

amount of scientific papers concerning experiments have been published, sug-

gesting flourishing period of time for economic experimental research since then.

Nowadays, experimental economics is not regarded as a controversial domain

anymore, but rather as a useful tool for testing various economic theories and

not only this. To illustrate this point, in 2002 David Kahneman and Vernon

Smith were awarded the Nobel prize in economics as they were recognized as

the pioneers of experimental economics.

Current experimental economics can be divided into two main strands, i.e.

laboratory and field experimentation. As the terminology suggests, the former

is typically arranged in laboratories whereas the latter takes place actually in

the ”field”1. Field experiments have developed as a reaction on intensifying

criticism of artificiality presented in labs, which was caused by e.g. a sterile

environment or an unrepresentative subject pool2. The purpose of this thesis

is not to say which approach to experiments is better as both methods have

some pros and cons. I would rather to point out the main advantages of the

field experiments as well as to highlight their several drawbacks.

The main topic of this thesis is to present the field experiments that are

applicable in firms. Although this domain is relatively new, field experimenta-

tion with firms is currently experiencing a rapid development as it turns out

1To put it simply. For the detailed terminology see section 3.1.
2For definition of subject pool see section 2.2.1.
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that cooperation between economists and firms can be highly beneficial for

both, as economists are given an opportunity to test various microeconomic

theories and to learn more about complex firm operation whilst firms receive

valuable advice how to increase their performance and efficiency. For example

Shearer (2004) increased the workers’ average daily productivity by 20% in a

tree-planting firm by changing a payment structure from a fixed wage to piece

rates. Nevertheless, the field experiments are not restricted to firms only but

they can also improve operating of public sector or help with an implementation

of new policies on the national scale.

The thesis is organized as follows. In the first part I introduce several

methodological points fundamental to a proper experimental technique and

present six factors determining the field context of an experiment.

In the second part I develop a detailed terminology of economic experiments,

discussing pros and cons of each of them. I also give particular examples to

illustrate their practical application. Although field experiments are relatively

new topic in economics, I acquaint readers with their brief history. This part

is concluded by the literature review illustrating a broad range of applicability

of field experiments.

In the third part I focus on field experimentation with firms. I classify

the experiments with firms according to whether they are conducted within a

firm or across firms. For each type I give a practical example of a real field

experiment that has been carried out in the past, accompanied by theoret-

ical consideration. Moreover, at the end of the chapter the reader can find

demonstration of field experimentation in cooperation with public sector.

The fourth part is devoted to best practices. Although the literature does

not provide a rich source of information since the topic is relatively new, I try to

formulate basic principles for successful establishment of cooperation between

firms and economists.

Finally, I design a hypothetical case study applicable in a certain company

in the Czech Republic.



Chapter 2

Basic Concepts

Experimental economics is currently one of the most dynamically developing

disciplines of theoretical economics. Yet, economics has long been considered

deductive science, combining theoretical considerations and observations in the

real world only. However, in the latter half of the last century, a number of

publications in experimental economics started to growth steadily, exceeding

the publication level of 1950 more than 25 times in 2000, as apparent from the

figures 2.1 and 2.2.

Figure 2.1: Publication Trends in Experimental Economics

Source: Y2K Bibliography of Experimental Economics and Social Science
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Figure 2.2: Number of Laboratory and Field Experiments Published
in Five Top Economics Journals (the American Economic
Revue, Econometrica, the Journal of Political Economy,
the Quarterly Journal of Economics, and the Review of
Economic Studies) from 1975 to 2010

Source: Card et al. (2011, p. 44)

Economic experiments are important for several reasons. First, the mere

method of observation does not enable scientists to prove all the theories since

the world is constantly changing and thus data cannot be gathered under the

same conditions. Second, a lot of relevant variables cannot be measured or even

observed. Economic experiments assure experimenters that they maintain con-

trol over the environment, focusing on the effect of interest, other things equal,

for both laboratory experiments carried out in the isolated environment and

field experiments conducted out of a lab, in the ”field”. Moreover, not only

that experimental approach is used to test the theory but the findings might be

beneficial to consumers, firms, governments and essentially to all the economic

agents.

2.1 Methodology

In order to be sure that the outcome of an experiment is valid, it is crucial

to design the experiment properly. The following section underlines the most

important methodological issues, which are necessary to be able to capture the

causal effect of an experiment.
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2.1.1 Lab vs. Field

The recent development in experimental economics has brought experimenters

from the lab to the field. Nevertheless, the fundamental part of any exper-

imental treatment is to find a proper counterfactual1, no matter where the

experiment takes place. The following figure summarizes empirical methods

commonly used to generate the missing counterfactual.

Figure 2.3: A Spectrum of Measurement Models

Source: List (2007)

A lab experiment constructs a small-scale environment where an experimenter’s

control should be assured in order to measure properly the treatment effects.

Consider there is a set of commodities (1, ..., k) and agents (1, ..., n), in which

agents are provided with their own utility function ui, technology or knowledge

endowment Ki and commodity endowment wi. Thus, each agent is defined

as εi(ui, Ki, wi) and the microeconomic environment consists of the collection

of agents, ε = (εi, ..., εn). Further, the experimenter designs the institutional

setting I including the appropriate message space, the allocation rules, etc.

and therefore, the experimental system can be defined as S = (ε, I). Such

a controlled experiment, in which agents following consistently their prefer-

ences choose messages and the institution determines allocation, is valid2 if the

following assumptions are met. (List 2007)

1See section 2.1.3.
2For definition of validity see section 2.1.2.
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Assumption: Non-satiation

Given two identical options except that the one of them yields more

compared to the other, the more profitable option will always be chosen.

Assumption: Saliency

Subjects’ decisions are evaluated by a reward that is increasing for good

outcomes and decreasing for bad outcomes.

Assumption: Dominance

The reward structure dominates any subjective costs or values of par-

ticipating in an experiment.

Assumption: Privacy

Each subject is provided with its own payoff scheme.

Assumption: Parallelism

Propositions about the behaviour observed in a lab environment can be

applied to non-laboratory microeconomies with similar ceteris paribus

conditions as well. (Smith 1982)

Thus, a lab experiment represents the most suitable method of creating the

counterfactual since it creates a control group directly through a randomiza-

tion process3. Moreover, it provides desired simple environment, isolating the

effect of interest from the influence of other factors that might be confounding.

Nevertheless, the behaviour of incorporated subjects might be affected by the

presence of ubiquitous artificiality. Although field experiments use the method

of randomization to achieve an identification as well, they differ from the lab

experiments in such way that they are operated in the natural environment of

the agents4. Thus, the field experimentation represents a unique opportunity

to combine randomization with realism and more importantly ”it provides an

empirical bridge between lab and naturally occurring data”. (List 2007)

3For definition of randomization see section 2.1.3.
4For detailed terminology see section 3.1.
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Figure 2.4: A Field Experiment Bridge

Source: List (2007)

2.1.2 Validity

Definition: Internal validity

Internal validity is ”the condition that observed differences on the de-

pendent variable are a direct result of the independent variable, not

some other variable.” (Gay & Airasian 2000, p. 345)

In other words the internal validity holds to the extent how well an experiment

is set up, i.e. how well it minimizes possible confounding factors (more than one

independent variable is changing). The concept of the internal validity might

fail in experiments with unreliable measurements or when an experimenter loses

control. Furthermore, the internal validity does not need to hold even when

the experiment is highly replicable although non-replicability usually implies

insufficient internal validity. (Bardsley 2010)

Definition: External validity

External validity is ”the extent to which the results of a study can be

generalized to and across populations, settings, and times.” (Johnson

& Christensen 2000, p. 200)

The external validity can be distorted if the results of the experiment do not

correspond with the behaviour observed outside the experiment. This might

be an issue if the subject pool behaves in the different way than other economic

agents would.
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Critics of experiments in social sciences usually focus on the problem of

the external validity, arguing that a lot of lab experiments do not constitute

natural environment equivalent to daily life, and thus the outcome might not

be externally valid. Bardsley (2010) suggests that this might be a reason for

the recent upsurge in popularity of the field experiments which provide more

realistic conditions. But still we cannot be sure if the field experiments have a

fail-safe defence against failures similar to that of the external validity. (Bard-

sley 2010)

2.1.3 Randomization

In order to isolate the causal effect of the treatment intervention, scientists have

to have a proper counterfactual. Thus, only a properly randomized experiment

can provide relevant estimates of the casual effects, especially in the field of so-

cial sciences. Consider the very simple experiment employing N subjects, one

half of them having being exposed to an experimental treatment (t; hereafter

just the treatment) and the other half having being exposed to a control treat-

ment (c). Suppose yi(t) to be the value of Y given the ith subject receiving

the treatment and yi(c) to be the value of Y given the ith subject not receiving

the treatment. Thus, the casual effect of t versus c treatment on a dependent

variable Y for the ith subject is defined as yi(t) − yi(c), in case of more trials

as ¯yi (t)− ¯yi (c). The problem concerning the measurement of the casual effect

is that an individual either takes part in the experiment or not and therefore

we are not able to observe the same subject in the both states. (Rubin 1974)

Duflo et al. (2007) consider the expected average effect as follows

D = E[ ¯yi (t)− ¯yi (c)|t] + E[ ¯yi (c)|t]− E[ ¯yi (c)|c], (2.1)

isolating the treatment effect E[ ¯yi (t)− ¯yi (c)|t], i.e. the the effect of treatment

on the treated subjects from the selection bias E[ ¯yi (c)|t] − E[ ¯yi (c)|c], which

is the difference in potential untreated outcomes between the treatment and

the control group. Again it is impossible to assess the magnitude or even the

sign of the selection bias since E[ ¯yi (c)|t] cannot be observed. Thus, we must

be sure that the selection bias is not present when conducting an experiment

or we should be able to correct it. One feasible way to control for the selection

bias lies in assigning subjects into the control and treatment group randomly.

(Duflo et al. 2007)
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Definition: Randomized Experiment

An experiment is said to be randomized if the experimental and control

treatments were assigned to the subjects randomly, i.e. each subject is

equally likely to be matched with any of the treatments; otherwise, it

refers to a non-randomized study or a quasi-experiment.5

Thus, having the sample size large enough, the law of large numbers assures

that both the groups provide similar characteristics except from being exposed

to the treatment implying the selection bias, E[ ¯yi (c)|t]−E[ ¯yi (c)|c], to be equal

to zero. Other methods of controlling for the selection bias are available, par-

ticularly controlling for observables or using difference-in-difference and fixed

effect estimators.

The classical approach to randomization lies in evaluating an impact of new

programs, in which the subjects are divided randomly into the treatment and

the comparison groups. Yet, other techniques how to randomize the study can

be found in recent literature, providing an opportunity to introduce an institute

of randomization even into the already existing programs. Oversubscription

method6 provides a fair way to select experimental subjects from eligible appli-

cants via a lottery in case of a limited capacity implying excessive demand for

a program. Randomized order of phase-in7 allows an assessment of programs

which are launched gradually in stages due to the financial or bureaucratic

constraints and in which would be unacceptable to omit any subjects from re-

ceiving support. The problem concerning this method is that the researchers

might not be able to evaluate the program’s long-run effect for the sake of attri-

tion bias8. On the other hand, too rapid phase-in can create exactly the same

effect. When the randomized order of phase-in does not provide a sufficient

tool, within-group randomization9 selects subgroups of people to participate in

the program. Encouragement designs10 lean on random encouragement to the

subjects to take part in experiment, representing a useful method in case of

ethical or practical problems with classic randomization. (Duflo et al. 2007)

Considering randomized controlled trials, one should be aware of possible

threats to the analysis. First, non-random attrition of subjects due to migra-

tion, death or drop-out might generate biased estimates. In contrast, random

5For an example of a quasi field experiment see e.g. Mayer & Davis (1999).
6See e.g. Angrist et al. (2002).
7See e.g. Miguel & Kremer (2003).
8For definition of attrition bias see section 3.2.2.
9See e.g. Banerjee et al. (2007).

10See e.g. Duflo & Saez (2003).
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attrition preserves relevant estimates, reducing the statistical power of the ex-

periment only. Second, one can fail to find a statistically significant effect

although there is some because of having a too small sample size since it con-

structs a confidence interval. Another common pitfall is concerned with the

data quality. It is crucial to collect data at the same time using the same

methods in both the treatment and the control groups. Moreover, an experi-

menter should include clear questions and ask about recent issues to be sure

the subjects respond accurately. (Aker 2012) Randomization can also cause

a randomization bias11, a type of the selection bias, as suggested by Harrison

et al. (2009).

2.1.4 Power Calculations

The power of the test refers to a probability that a researcher will be able

to detect a significant effect (to reject the hypothesis of a zero effect) in an

experiment with a given sample size. Common power used is 80-90%, which

means that if there is really the effect 80-90% of the experiments, incorporating

the given sample size in the given population will be able to detect this effect

at the target confidence level. The question is how large the sample size should

be in order to obtain the true effect. The following table summarizes tool

components of power calculation in relation to the sample size. (Duflo 2005)

Component Specification

Significance level
The lower the significance level is,
the larger the sample size needed

for a given power.

Power level
The larger the sample is,

the more power is provided.
The mean and the variability The larger the variability is,

of the outcome in the the larger the sample
comparison group for a given power.

The effect size that we
want to detect

The smaller the effect size we want to detect,
the larger a sample size we need

for a given power.

Table 2.1: Components of Power Calculation

Source: Duflo (2005)

11For more details see section 3.1.2.
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The relations captured in the table 2.1 are derived from the following equa-

tion

E = (t1−κ + tα) ·

√
1

P (1− P )
·
√
σ2

N
, (2.2)

where E is the effect size for a given power, κ is the given power, α is the

significance level, P is the portion of treated subjects to the whole sample, σ2

is the variance and N refers to the sample size. (Aker 2012)

Nevertheless, the power of an experiment depends not only on the sample

size but also on the experimental settings. The level of randomization indi-

cates whether the subjects are chosen randomly at the individual or at the

group level. One possible problem concerning the group level randomization

(also known as cluster randomized trials for incorporating, e.g. schools, fami-

lies or villages rather than individuals) is that the effects for all the individuals

within the same cluster might be correlated to a various degree since those

people might be exposed to the same shocks. Thus, one should consider care-

fully the degree of correlation and optimize the size and number of the clusters

in accordance with the correlation detected. Further, randomization of large

groups requires the usage of a large total sample size which could be too costly

and clumsy to obtain and thus one prefers the individual level randomization if

possible. On the other hand, in some specific cases cluster randomization might

be more suitable to implement and can significantly reduce the threat of spill-

overs. Another factor that affects the power is availability of control variables.

By controlling for covariates which largely affect the outcome of an experiment

variance and therefore standard errors of the estimates might be reduced, in-

creasing the accuracy of the experiment. On the other hand, controlling for

variables that explain only a little or even a zero portion of variation leads to

an increase in variation since degrees of freedom are reduced. Yet, it might be

hard to learn which variables are desirable to control for. Thus, collecting data

on covariates in the baseline survey might be valuable, although the imple-

mentation of randomization does not require conducting such a survey, since it

assures that both the treatment and control groups are similar in expectations.

After the variables are chosen, they can be used to classify individuals with

similar characteristics into the same groups. This method is known as strati-

fication or blocking and it was firstly introduced in Fisher (1926). In contrast

with randomization, generating treatment and control groups that are compa-
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rable in terms of expectations, stratification ensures that both the groups will

be similar in practice. (Duflo et al. 2007)

2.2 Determining the Field Context of an Experi-

ment

In order to identify different types of economic experiments, we need to stipu-

late the appropriate terminology. According to Harrison & List (2004) there are

six criteria which we should have in mind when determining the field context

of an experiment:

• the nature of the subject pool,

• the nature of the information that the subjects already have,

• the nature of the commodity,

• the nature of the task or trading rules applied,

• the nature of the stakes,

• the environment that subjects operate in.

Naturally, these factors are more or less mutually correlated but despite this

various degree of correlation they still provide a good scheme when evaluating

the nature of an experiment.

2.2.1 The Nature of the Subject Pool

Definition: Subject Pool

Subject pool is a group of people from which the research participants

are recruited.

The standard subject pool consists of university students. They represent the

most practical population sample since experimenters usually operate in the

same academic environment. Nevertheless, the standard subject pool does not

have to represent the target population sufficiently since the students are e.g.

limited in variability in some basic socio-economic characteristics such as age

or income. Thus, experimenters may use a non-standard subject pool in order
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to be sure that the subject’s behaviour is more realistic. However, to obtain

an appropriate non-standard subject pool can be difficult12. (Harrison & List

2004)

2.2.2 The Nature of the Information Subjects Already Have

In contrast with the lab environment which mutes the importance of the infor-

mation that the subject brings to the task, i.e. prior-experience, subjects in the

field may dispose of experience that is more related to the research question.

One example can be found in Alatas et al. (2009), who studied how Indonesian

students and public servants respond to corruption incentives via the three-

person sequential-move game. They detected significantly higher tolerance of

corruption among the public servants stemming from a much richer personal

experience of corruption.

For example, experience is believed to prevent one from falling a prey to

the winner’s curse (i.e. a situation in which bidders constantly overbid and

therefore they earn a negative payoff although they actually win an auction).

Harrison & List (2008) present that the context-specific prior experience carries

over to comparable setting, especially in natural environment where more or

less experienced subjects (traders) are relatively easy to identify. Thus, one

should carefully consider the level of the subject’s experience before drawing a

conclusion about the validity of the theory in the field.

Naturally, subjects gain experience in the field, facing various types of sit-

uations. Nonetheless, subjects’ experience might be proxied in the lab by the

specific setting of an experiment, that generates experience through e.g. iter-

ated sessions. The question is whether the lab settings would be able to capture

the field counterpart of experience at a sufficient level. (Harrison & List 2004)

2.2.3 The Nature of the Commodity

The traded commodity can be either real (physical goods or actual services

provided) or abstract. The real commodity with the value that the subject

places on it in daily life is typically used in the field while the abstract com-

modity on which experimenter-induced valuations are placed is conventionally

traded in the lab. Yet, the usage of the real commodity itself does not directly

12For further discussion see section 3.1.1.
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imply conducting a field experiment13 as well as the elicitation of experimenter-

induced valuations is applicable in the field. Nevertheless, since the abstract

commodity contains a portion of artificiality, its usage in the experiment may

lead to biased results since subjects need not to respond realistically. ”In other

words, the representation of the commodity by the subject is an integral part

of how the subject solves the task.” (Harrison & List 2004)

2.2.4 The Nature of the Task

As well as in case of the commodity, the task given to subjects can be either

abstract or field, i.e. real. Traditionally, the nature of the task in economic ex-

periments abstracts from any field counterpart in order to prevent the subjects

from contamination of their behaviour which could not be consequently used

to verify general theories. To a certain degree, this approach seems reasonable

but generally, the field context might be beneficial for the subjects to overcome

possible confusion about the task. If the subjects do not fully understand the

task, i.e. what actions are feasible and what their consequences might be, the

experimenter loses control at a basic level. Therefore, the behaviour in and out-

side the lab may differ since the subjects might fail to understand too abstract

task correctly and even if so they might not be able to apply the appropriate

field heuristic. (Harrison & List 2004)

To illustrate this point, consider the reversal preferences experiment14. In

such an experiment, the subjects are supposed to respond to two distinct tasks.

First, they must choose between two different gambles, i.e. winning a better

prize with lower probability (the ”$-bet”) or winning a worse price with higher

probability (the ”P-bet”). Second, the subjects are asked to assign monetary

values to each of the gambles. Although the theory assuming rationality of

players predicts that choosing one particular gamble should be consistent with

the values assigned, in reality participants tend to choose the P-bet while rank-

ing the $-bet higher. (Starmer 1999) I argue that the nature of the first task is

rather real whereas the nature of the second task is abstract, and thus people

may have different attitudes towards the tasks.15 Thus Starmer (1999) suggests

to combine real and abstract approaches.

13One example can be found in Kahneman et al. (1990) who carried out a lab experiment
with subjects trading coffee mugs.

14See e.g. Lichtenstein & Slovic (1971).
15Of course this is not the only interpretation.
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Another point of view how much the nature of the task matters embodies

a framing effect phenomenon.

Definition: Framing Effect

”A framing effect is said to occur when equivalent descriptions of a

decision problem lead to systematically different decisions.” (Sher &

McKenzie 2006, p. 468)

Two behavioural economists Tanjim Hossain and John A. List conducted a nat-

ural field experiment16 in a Chinese company producing electronics. In order

to increase workers’ productivity they created two bonus schemes. In the first

one, the reward scheme, the workers received a financial bonus when reaching

a predetermined productivity threshold. In the second one, the punishment

scheme, the workers were given the bonus in advance but they might be penal-

ized by retracting it when not reaching the threshold. The results show that

simple framing manipulation changed workers’ productivity approximately by

1%. (Hossain & List 2012)

2.2.5 The Nature of the Stakes

The stakes (prizes) can be either real or abstract. Nowadays, there is a standard

to provide real, financial stakes claiming that the research subjects would not

be otherwise motivated. Although e.g. Smith (1962) did use only abstract

payoffs in his market experiments.

Generally, when conducting a lab experiment, the stakes offered to the

subject pool tend to be lower compared to the real life situation. Such settings

raise the wave of disapproval calling for the higher stakes claiming that the

agents are not motivated enough and therefore their behaviour is not realistic.

The real modification, however, would be very expensive. A possible solution

is to experiment in the developing economies where people are relatively poor

and thus local agents would be more motivated.17 (Harrison & List 2004)

2.2.6 The Nature of the Environment

Considering the nature of the environment where the experiment takes place

is one of the most important criteria. More specifically, in the lab subjects

face only one stressor whereas in the field there are lots of various elements

16For definition of natural field experiment see section 3.1.4.
17See e.g. Cameron (1999) or Slonim & Roth (1998).
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which can stimulate creation of an appropriate heuristic. We should evaluate

two important factors. First, the actual physical place of the experiment since

it can influence people’s behaviour as suggested above. Second, whether the

subjects are aware of being part of the experiment. (Harrison & List 2004)

The former can induce priming of some part of personal identity such as social-

preference elicitation in church that led to higher pro-sociality. (Xygalatas et al.

2013) We should focus especially on the latter since it can cause Hawthorne

effect.

Definition: Hawthorne Effect

The Hawthorne effect is said to exist when examined subjects change

their behaviour simply because they know they are being studied.

The Hawthorne effect is named after the Hawthorne plant of the Western Elec-

tric Company situated in Chicago where in 1920s the early field experiments

took place. The experiment intended to test whether brighter lightening at a

workplace leads to an increase in workers’ productivity. However, the results

turned to be uninterpretable, since the workers were aware they were a part

of the experiment, their effort grew anyway no matter what the intensity of

illumination was. (Gale 2004) Ironically, Levitt & List (2011) reanalyzed the

data from the experiments and found very little evidence that the Hawthorne

effect was actually present there. But still, the Hawthorne studies significantly

affected social science experimentation and they are considered to be one of the

most influential experiments ever. And finally, ”perhaps the most important

lesson to be learned from the original Hawthorne experiments is the power of

a good story.” (Levitt & List 2011, p. 237)



Chapter 3

Field Experiments

3.1 Different Types of Experiments

Harrison & List (2004) proposed the following terminology emanating from the

six criteria listed previously:

• conventional lab experiment,

• artefactual field experiment,

• framed field experiment,

• natural field experiment.

”We believe that conventional lab experiments, in which roles are exoge-

nously assigned and defined in an abstract manner, cannot ubiquitously provide

reliable insights into field behavior. One might be able to modify the lab experi-

mental design to mimic those field contexts more reliably, and that would make

for a more robust application of the experimental method in general.” (Harrison

& List 2004, p. 1022-1023)

3.1.1 Conventional Lab Experiment

Definition: Conventional Lab Experiment

”A conventional lab experiment is the experiment that employs a stan-

dard subject pool of students, an abstract framing, and an imposed set

of rules.” (Harrison & List 2004, p. 1013-1014)
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In 1948 Edward Chamberlin carried out a game market experiment considered

now to be the very first economic lab experiment. The subject pool consisted

of the students of economic theory who were divided equally into two groups,

i.e. buyers and sellers constructing an imperfect market in the classroom. The

students were supposed to trade a hypothetical commodity, trying to maximize

their utility as much as possible. The actual quantity sold exceeded the the-

oretical equilibrium amount and the actual price did not reach the predicted

equilibrium price level indicating inefficiency. (Chamberlin 1948) According to

Holt (2006) these inefficiencies probably occurred due to the tendency of the

subjects to break off and to negotiate in small groups.

Fourteen years later, Harvard student Vernon Lomax Smith redesigned

Chamberlin’s experiment in two important aspects. First, he ran more market

periods so that the participants could learn from their experience and second,

he used a double auction scheme. Both these modifications led to the very im-

pressive results approximating to the efficient competitive level. (Smith 1962)

Generally, the conventional lab experiment is one of the most frequently

used economic experiments since it is quite easy to set the experiment and

to get the students’ subject pool. Furthermore, the process of evaluating col-

lected data is usually straightforward, because possible disruptive factors are

minimized by the isolated lab environment. Moreover, the cost is relatively low

and the experimenter is able to replicate the whole experiment whenever she

wishes to. Thus, it might be tempting to think that the lab experiments have

no disadvantages. Yet, some serious problems may arise there.

First, the students’ subjects might suffer from self-selection as they lack

some characteristics which are crucial for determining population behaviour.

(Harrison & List 2004) Since the normal sign-up procedure requires the students

to enrol for the experiments at their personal discretion, the students tend

to choose sessions given their personal characteristics and thus the resulting

samples are non-representative. (Jackson et al. 1989) Moreover, in contrast

with the average population, the university students are typically smarter.

Second, the students are limited in their basic socio-economic characteristics

as mentioned earlier.1 Indeed, such invariability does not necessarily have to

affect the relevance of a statistical model to predict correctly behaviour of the

whole population. Nevertheless, we cannot simply omit this possible problem.

By considering for instance a model in which behaviour is strongly correlated

1See section 2.2.1.
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with the age of participants it seems quite possible that the students’ responses

may differ from the actual population behaviour. (Harrison & List 2004)

One possible solution to reveal whether there is any bias resulting from

incorporating the students’ subject pool embodies the following type of exper-

iment. By comparing the results of the conventional lab experiment and the

artefactual field experiment we can easily see if students’ behaviour really differ

and the socio-demographic characteristics matter.

Other examples of the conventional lab experiments can be found in Born-

stein & Yaniv (1998), who examined different behaviour of groups and individ-

uals in the standard ultimatum game, in Banerjee (1992), who analyzed herd

behaviour in a simple experiment proving the resulting equilibrium inefficient,

or in Cameron (1999), who conducted an ultimatum game experiment in In-

donesia allowing her to have higher stakes in order to simulate more natural

conditions.

3.1.2 Artefactual Field Experiment

Definition: Artefactual Field Experiment

”Anartefactual field experiment is the same as a conventional lab exper-

iment but with a non-standard subject pool.” (Harrison & List 2004,

p. 1014)

To illustrate this point, consider the following experiment. Fehr & List (2004)

conducted the artefactual field experiment in Costa Rica, in which they in-

vestigated how Chief Executive Officers (CEOs) responded to incentives in

comparison with the local students. The authors applied two different schemes

of a well-known trust game. In the first treatment, each principal was asked to

choose an amount which was consequently transferred to an agent. The agent

then had to decide what portion of the received money would be sent back.

In the second treatment however, the principal had an opportunity to punish

the agent when being dissatisfied with the amount returned. Fehr and List

found that the CEOs were more trusting and dispose of more trustworthiness

than the students. (Fehr & List 2004) There might be three reasons for this

divergence. First, the CEOs are more trusting indeed. Second, the CEOs tend

to be more sensitive to the lab environment. Three, the stakes can be simply

too low for the CEOs to really bother with making well-considered decisions.

Still, whatever the actual reason is, the observed behaviour of the CEOs differs

from the students’ one. (Levitt & List 2007)
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Therefore, the incorporation of non-student population should produce more

realistic results and mitigates critics that the subject pools are non-representative.

Moreover, a broader range of selection of participants opens up to the experi-

menters. In the following text however, I discuss some possible drawbacks.

Definition: Recruitment Bias

Recruitment bias refers to a situation when ”the observed sample is

generated by a process that depends on the nature of the experiment”.

(Harrison et al. 2009, p. 498)

In other words, whether one happens to be in the observed sample or not de-

pends on certain unobserved individual effects which can be somehow related

to the responses in the observed sample. Particularly, we consider two an-

tagonistic forces affecting the process of sample selection. First, by applying

randomization to the selection procedure the subjects recruited might be less

averse than the population if they are aware of the use of randomization. Sec-

ond, a guaranteed minimum show-up fee could attract the people who are on

average more risk averse. (Harrison et al. 2009)

Definition: Randomization Bias

Randomization bias refers to a situation wherein the experimental sam-

ple is different from the population of interest because of randomiza-

tion. (Levitt & List 2009)

Indeed, there is a possibility that ”the use of randomization could attract sub-

jects to experiments that are less risk-averse than the population, if the subjects

rationally anticipate the use of randomization. It is well-known in the field of

clinical drug trials that persuading patients to participate in randomized studies

is much harder than persuading them to participate in nonrandomized studies”.

(Harrison & List 2004, p. 1038) Unfortunately, as written in Heckman & Smith

(1995), there is no complex information concerning the empirical importance

of randomization bias.2

Another issue might be experimental settings which can suffer from a cer-

tain portion of artificiality. More specifically, trivial stakes, an abstract task

or commodity may affect behaviour of participants and therefore it does not

2To be more accurate, recruitment or randomization bias might be a threat not only for
artefactual field experiments but also for other types of experiments as written in Levitt &
List (2009). Nevertheless, in order to preserve a continuous discussion the present author
decided to include this consideration here.
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have to correspond to reality. Thus, the following type of experiments was

introduced.

Further famous examples of artefactual field experiments can be found in

Laband & Beil (1999) who studied whether economists were more selfish com-

pared with other social scientists (they were not), in Haigh & List (2005) who

asked whether professional traders suffered from myopic loss aversion (yes, and

surprisingly much more than students), or in Henrich et al. (2010) who con-

ducted a large-scale experiment in order to compare WEIRD people (from

Western, Educated, Industrialized, Rich and Democratic) to other populations,

finding that WEIRDs were one of the least representative societies to generalize

human behaviour.

3.1.3 Framed Field Experiment

Definition: Framed Field Experiment

”A framed field experiment is the same as an artefactual field experi-

ment but with field context in either the commodity, task, or informa-

tion set that the subjects can use. As well as lab and artefactual, in a

framed field experiment subjects are aware that they are being part of

the experiment.” Harrison & List (2004, p. 1014)

To illustrate some framed field experiment, consider the following experiment

which examines the effect of women’s participation in politics on decision-

making. In 1993, a newly implemented policy in India increased power over

expenditures in village councils (Gram Panchayats, GPs) together with reser-

vation of one-third of all chief positions for women. The authors scrutinize

investments in local public goods in villages in Birbhum in West Bengal and

Udaipur in Rajasthan, comparing the pattern of investments in reserved and

unreserved GPs. They conclude that ”women elected as leaders under the reser-

vation policy invest more in the public goods more closely linked to women’s

concerns and they invest less in public goods that are more closely linked to

men’s concerns.” (Chattopadhyay & Duflo 2004) With regard to the fact that

the experimenters collected data through two-stage interview with GP leaders

and villagers we consider this experiment a framed field experiment as the par-

ticipants were aware they are being part of the experiment and thus they might

adapt their behaviour to this knowledge. Moreover, decision making process

concerning investments was natural to policy makers and thus the task and the

information had field context indeed.
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This type of experiments minimizes possible unintended behavioural changes

by placing the field context in a lot of important criteria. Yet, the environment

where an experiment takes place might still suffer from artificiality and more

importantly participants are aware of being a part of an experiment.

There are two different aspects of the environment that influence people’s

behaviour, namely one’s physical surroundings (such as temperature or illumi-

nation) and human intervention (such as contact with an experimenter). As

field experimenters argue, subjects response to the identical task differently in

the real world compared to the the sterile lab environment. Considering colour

perception it is clear that the subjects in a lab response to colour stimuli dif-

ferently since they can focus better when not disturbing by external influences.

The relationship between the environment and resulting behaviour should not

be exaggerated, however. (Harrison & List 2004)

Another problem of result relevance represents subject’s awareness of con-

ducting an experiment. First, the Hawthorne effect3 might occur. Generally,

when people are conscious of being ”watched”, they adapt their behaviour ei-

ther consciously or unconsciously in order to look better. Workers might stop

shirking and thus increase their productivity, public servants might be less

likely to accept a bribery or students might try more when solving the task

submitted. Second, Pygmalion effect might arise.

Definition: Pygmalion Effect

Pygmalion effect refers to a situation when people change their be-

haviour simply because they are expected to behave like this.

Rosenthal & Jacobson (1968) examined the presence of Pygmalion effect by

conducting an experiment in a public elementary school. They informed the

teachers about the children who were expected to be smarter than the oth-

ers based on intelligence tests. Actually, the children were chosen randomly

without any previous testing. Nevertheless, the authors found strong correla-

tion between expectations and intellectual development, i.e. ”when teachers

expected that certain children would show greater intellectual development,

those children did show greater intellectual development”.

Other interesting examples of the framed field experiments can be found in

Gneezy & Rustichini (2004) who studied gender differences in competitiveness

in an Israeli elementary school, in Devine & Marion (1979) who analyzed the

effect of information and social interactions on decision to enrol in the retire-

3See section 2.2.6.
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ment plan, or in Duflo et al. (2006) who focused on the relationship between

education and prevention against HIV/AIDS.

3.1.4 Natural Field Experiment

Definition: Natural Field Experiment

”A natural field experiment is the same as a framed field experiment but

where the environment is one where the subjects naturally undertake

these tasks and where the subjects do not know that they are in an

experiment.” (Harrison & List 2004, p. 1014)

Bertrand & Mullainathan (2004) focused on labour market discrimination.

They carried out a natural field experiment via responding to job offers pub-

lished in Boston and Chicago newspapers. Particularly, they sent four resumes

in response to each job ad while two of the resumes represented higher-quality

workers (educated, certified, language skilled) and the two others represented

lower-quality applicants. An African-American-sounding name was randomly

assigned to each pair of a lower-quality and a higher-quality resumes. The

experimenters analyzed whether there was any evidence of preferring the job

applicants with White-sounding names such as Emily Walsh or Greg Baker

over the applicants with African-American-sounding names like Lakisha Wash-

ington or Jamal Jones. They found large difference in number of call-backs

stemming from racial prejudice when White-sounding name applicants were

contacted 50% more. (Bertrand & Mullainathan 2004)

The research subjects are not informed about carrying out the experiment

ruling out presence of the Hawthorne or the Pygmalion bias. Moreover, the

subjects operate in their natural environment, dealing with a real task and

having appropriate experience from their actual work life. Thus, this kind of

an experiment is the most natural controlled economic experiment minimizing

artificiality as much as possible. Although the natural field experiments provide

a unique opportunity to analyze behaviour in naturally occurring circumstances

there are still some problematic issues which limit their usage.

First, in comparison with lab experiments, to replicate a field experiment

may be too intricate or even impossible. Simple reanalyzing the data generated

or testing the same hypothesis again while applying a new research design do

not constitute such a problem indeed. What might be more contentious is the

usage of the same experimental design including new subjects in order to test

the previous results. The replication difficulties are caused by the very nature of
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the field experiments which e.g. require close cooperation with many external

subjects. Nevertheless, the possibility to replicate an experiment whenever a

researcher needs is a crucial assumption for obtaining a rich data collection.

Second, inability to distinguish between alternative explanations may lead

to an incorrect conclusion. This problem refers to the situation when an ex-

perimenter loses control since there are many various factors in the field which

affect the outcome of the experiment4.

Another problem might be collaboration with private entities. Naturally,

firms’ concerns often differ from scientists’ goals of interest. Thus, researchers

may be pushed to accept sub-optimal experimental design against their will e.g.

maximizing profits at the expense of experimental design or firms’ reluctance

to publish negative results. The same dilemma applies to cooperation with

state ministries.

The last possible shortcoming which I would like to focus on concerns eth-

ical issues. Unawareness of tested subjects of being a part of an experiment

is the cornerstone of a field experimental design and it is perfectly true that

e.g. to carry out the experiments measuring the magnitude of corruption would

not be possible if the subjects knew they were taking a part in an experiment

since the results would be strongly biased. Yet, the question whether subjects

in the economic field experiments should be asked for a consent with partic-

ipation remains to further discussion. Nonetheless, in case of dispute Local

Research Ethics Committees and Institutional Review Boards (IRBs) in the

USA evaluate possible consequences of covert experimentation. (Levitt & List

2009)

Other interesting examples can be found in Bandiera et al. (2009b) who

studied the effect of feedback on the subsequent individual’s performance, in

Zimmerman (2003) who measured ”peer effect” by comparing SAT scores of

students and their roommates, or in Carpenter & Seki (2011) who focused on

Japanese fishermen in order to compare their measures of social preferences

with that ones of students.

3.2 Brief History of Field Experiments

Although this is not the main objective of the thesis, the present author feels

that short insight into the history of field experiments might be valuable.

4See e.g. List & Lucking-Reiley (2000).
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In the end of 19th century Louis Pasteur applied a new concept of a con-

trol group and a treatment group in the anthrax vaccination experiment. He

and his colleagues vaccinated 25 (the treatment group) out of 50 sheep and

consequently they inoculated all the sheep by very virulent anthrax, leading

to the very impressive results; all controlled sheep died whereas all the vacci-

nated ones survived. (Pasteur et al. 2002) This approach has become one of

the corner-stones of experimental science since then.

3.2.1 The Birth of Field Experiments

In the twenties of the last century two statisticians Ronald Aymer Fisher and

Jerzey Neyman designed independently of each other agricultural experiments

that are considered to be the ancestors of current field experiments since they

were actually conducted in the ”field”.

The main contribution of Fisher’s work which he summarized in his famous

book ’The Design of Experiments’ (1934) lies in application of randomization

in controlled experiments. This is the crucial factor since testing statistical hy-

pothesis requires the randomization assumption to be met. Jerzey Neyman’s

paper ’On the Different Aspects of the Representative Method’, published in

1934, provided an important background for usage of random sampling. Al-

though Neyman and Fisher never combined these two concepts together be-

cause of irreconcilable hostility between them, ”it is clear that the 1920s and

1930s were an exciting time for field experimentation and revolutionized the

experimental approach.” (Fienberg & Tanur 1996) Another early field experi-

ment concerning labour market took place in 1920s at the Hawthorne plant in

Chicago.5

3.2.2 Large-Scale Social Experiments

Definition: Social Experiment

A social experiment should have at least these four features: i) random

assignment, ii) policy intervention, iii) follow-up data collection, iv)

evaluation. (Greenberg & Shroder 2004)

The period of large-scale social experiments organized mainly by government

agencies ranging into the second half of the last century has brought a unique

5For more details about the Hawthorne experiments see section 2.2.6.
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opportunity to evaluate various policy effects. The large-scale social experi-

ments can be divided into two waves. The first wave focused on evaluation

of implementing new policies (e.g. employment programs, electricity pricing,

housing allowances or national health insurance experiments) whereas the sec-

ond, in 1980s, was rather concentrated on reforms, i.e. evaluation of the changes

in the already implemented policies. These both waves significantly influenced

the methodology within academic circles. (List 2007)

In 1968 graduate student of Massachusetts Institute of Technology named

Heather Ross designed the Income Maintenance Experiment. The goal of the

experiment was to examine the effect of implementing the negative income tax,

the concept introduced earlier by Milton Freedman. Although the results and

their later re-examination were not indeed impressive, claiming rather negative

effect of subsidizing poor families, the Income Maintenance Experiment became

the very first large-scale experiment made in the USA.6 (Levitt & List 2009)

Since then, a lot of various social experiments have been conducted around the

world and especially in the USA.7 (Greenberg & Shroder 2004)

Although the social experiments serve their purpose, we should be aware

of their possible limitations. One issue is that researches usually wish to re-

veal answers on a lot of questions but the evidence tends to be much shorter.

Second, the evidence from the randomized experiments contains unwanted in-

trinsic variability. This intrinsic variability can be suppressed, however, when

defining evaluation problem exclusively in terms of means. The third issue

might be the presence of randomization bias.8 Another problem may arise due

to the institutional structure which limits the randomized social experiments

in three different aspects, i.e. suboptimal placement of random assignment,

troublesome generation of individual estimates of the impact of distinct service

types and broken external validity owing to voluntary participation of sites.

The last, but not the least problem might be substitution bias and attrition

bias. (Heckman & Smith 1995)

Definition: Substitution Bias

”Substitution bias arises when members of an experimental control

group gain access to close substitutes for the experimental treatment.”

(Heckman & Smith 1995, p. 105)

6For more details see Ross (1970).
7For more examples of social experiments see Greenberg & Shroder (2004).
8For definition of randomization bias see section 3.1.2.
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Definition: Attrition Bias

Attrition bias refers to the bias caused by attrition of participants which

is typical especially for long-lasting experiments. (Levitt & List 2009)

3.2.3 Current Situation

”More recently, the nature and range of field experiments has expanded, with

a diverse set of controlled experiments being completed outside of the typical

laboratory environment.” (Levitt & List 2009, p. 1)

The current generation of the field experiments as well as the previous gener-

ation of the social experiments use randomization as a key concept of assigning

human subjects. Yet, the essential differences between these two generations

lie in carrying out the randomization on naturally occurring population, under

the natural circumstances and without the previous awareness of the subject

pool if possible (practically, social experiments are a subset of framed field

experiments).

Current field experiments cover many different areas of interest9. Neverthe-

less, the goal of this thesis is to focus on field experiments with firms, i.e. with

the private sector. According to Levitt & List (2009) the current experiments

scrutinizing the functioning of the market may be divided into two different

groups. The first category consists of experiments which try to shed some light

on consumer behaviour incorporating pricing, door-to-door salesmen or direct

mails methods. The second group comprehends experiments focused on firms

and thus an agreement with private entities is needed.

3.3 Literature Review

Although the goal of this thesis is to focus on field experimentation with firms,

field experiments themselves cover many various areas which are mutually over-

lapping. Since the field evidence is more than rich, rather than summarizing all

the existing work (which would be impossible anyway), I would like to focus on

the selected areas, describing a couple of interesting experiments to illustrate

each of them.

9See section 3.3.
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Markets

In 1998, in the midsized manufacturing firm, Thaler & Sunstein (2008) launched

an experiment aimed at the increase of saving rates in the 401(k) plan, a spe-

cial type of tax-sheltered defined-contribution pension plan. Despite the very

favourable conditions a lot of people who were eligible to participate did not

for various reasons such as reluctance to deal with financial issues or iner-

tia. And even when participating, one often fails to set his or her saving

rate sufficiently, choosing the minimum saving level. Thus, Thaler proposed

a choice-architecture system called Save More Tomorrow which was feasible

for people unwilling to cut immediately their payoff in behalf of savings and

rather steadily raise their contribution rate along with a pay rise, respecting

people’s loss aversion. First, workers were offered to make an appointment

with a financial advisor who recommended them to increase their saving rate.

Second, out of 90% people who took an advantage of professional consultation,

25% workers immediately increased their contribution rates (from 4% to 9%).

The remaining part of workers decided to participate in Save More Tomorrow,

i.e. gentle 3% increasing, ending up with 13.5% saving rate in three and a

half years. Since then, a lot of programs offering Safe More Tomorrow scheme

which is the most effective in combination with automatic enrolment have been

offered.

One of the early artefactual market experiment was conducted by Hong

& Plott (1982). They recruited engineers, secretaries and housewives besides

the standard students into the experiment that compared the effectiveness of

bilateral telephone negotiations with posted offer trading in the barge industry.

They successfully confirmed the previous results claiming that markets char-

acterized by posted price policies were indeed less efficient, generating higher

prices in comparison with the oral auction markets.

Another interesting experiment can be found in Lucking-Reiley (1999) who

tested Vickrey’s predictions about the equivalent profitability of four basic

auctions formats, i.e. English, Dutch, first-price and second-price. The au-

thor compared a first-price sealed-bid with a Dutch auction and a second-price

sealed-bid with an English auction through the internet market of a card-game

Magic: the Gathering. He revealed that Dutch auction revenues exceed the

first-price auction revenues by 30% whereas the second-price auction and the

English one produced almost the same revenues. This experiment provided the

very first opportunity to compare real profits of these four types of auctions.
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Economics of Charity

List & Lucking-Reiley (2002) designed a field experiment in order to reveal

the effect of seed money (an amount of money needed to launch a project)

and refund policy on charitable giving. They divided 3000 households into

six groups, each group receiving a letter of solicitation with slightly different

information. The portion of seed money varied from 10%, 33% to 67%, asking

for contribution by donating 2700$, 2000$ or 1000$ from the target amount of

3000$ respectively and with varying availability of donor refundment in case

of not reaching the target amount. The experimental evidence suggested that

publicly announced seed money and refund policy increased the donations with

significant effects on both participation rates and an average gift size.

In contrast with List & Lucking-Reiley (2002) who focused on seed money,

Karlan & List (2006) scrutinized the effect of matching gifts via a large-scale

natural field experiment. They used the method of direct mail solicitations

applied to 50000 potential donors. Matching gift is a conditional commitment

made by a leadership donor to match the contributions of other donors at a

specific rate. Although the authors found that the simple announcement that

a matching gift was available increased the portion of money donated by 19%

and the probability of donating by 22%, they surprisingly did not find any

evidence that the size of match ratio had any effect on the donation sizes.

Development Economics

Field experiments in context of development economies represent an important

tool to evaluate effectiveness of various policies or interventions at an affordable

cost. For example, Dupas & Robinson (2009) carried out a field experiment

with randomly chosen self-employed workers in rural Kenya. The subjects were

provided with an access to a formal account in a village bank. Although the

interest rate was actually negative due to the substantial withdrawal fees, the

authors found the evidence that availability of bank accounts had a large posi-

tive effect on women’s savings and no effect on men’s amounts saved. Second,

the effect was the same also in rate of business investments and daily private

spending. The data suggest that, concerning women in rural Kenya, infor-

mal savings mechanisms available there are ineffective compared to the formal

saving accounts.

Again in Kenya Kremer et al. (2009) evaluated merit awards in education.

They implemented a scholarship program in which Kenyan girls who got a

good result from the academic exams received a grant. The program raised the
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average girls’ test score and caused the spillover effect on boys which worked

in the same direction although its magnitude was lowered.

Health Care

Wisdom et al. (2010) designed an experiment to examine the effect of provid-

ing information about caloric content on food choice. They manipulated with

calorie information in two distinct ways in the selected fast-food chain. First,

they provided a daily amount of calories recommended by nutrition specialists

and second, they offered calorie content for a selected menu. Both the ma-

nipulations led to the significant reduction in total calories ordered, 61 and 38

calories respectively. Moreover, by combining both the ways of manipulation it

turned out that they had an additive effect, i.e. reduction by almost 100 calo-

ries. Nevertheless, according to author’s concerns the collected data suggested

that the cut in calorie consumption was not so convincing for those people who

were overweight.

Charness & Gneezy (2009) offered another valuable insight into the health

field. They wondered whether financial incentives might ”persuade” people to

develop and to keep good habits, particularly to take regular physical exer-

cise. They formed three groups of students, each of them receiving a different

treatment. The first group did not gain any financial benefits from attending a

gym, the students in the second group were paid 25$ for one gym visit and the

people from the third group were not only paid for each visit but also received

additional 100$ if they attended the gym more than eight times in the following

four weeks. Since the experimenters were able to track the data before, during

and after the experiment, they found more than twice higher attendance rate

for the students from the third group than from the no-incentive group after

the experiment had ended.

Discrimination

Although we all are aware that discrimination exists, mostly it is impossible

to approve it or even to measure it. One recent field experiment concern-

ing labour market discrimination is described in Kaas & Manger (2012). The

authors focused on the German intership market for students of economics

and business. More than 1000 applications were submitted, half of them with

Turkish-sounding name and the other half with German-sounding name. This

manipulation increased the probability of receiving callback by 14% for the

individuals with German-sounding name. Moreover, in case of smaller firms
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this probability grew even to 24%. Nonetheless, when the experimenters in-

cluded a reference letter containing favourable personal characteristics into the

application, discrimination disappeared.

Other example of detecting discrimination in the sportscard market can be

found in List (2004). His goal was to detect whether discrimination of minority

groups existed in such a bilateral bargaining market. Unsurprisingly, List found

convincing data proving that minorities such as women, non-white and elder

people were offered inferior prices compared to the offers for majorities. Thus,

a field experiment may pose a useful tool to fight with any kind of possible

discrimination.

Social Preferences

Bandiera et al. (2005) studied workers’ social preferences from personal data

collected in a leading farm in the United Kingdom. First, the workers were

paid according to a relative incentive scheme, i.e. worker’s daily payoff de-

pended on other workers’ productivity. Second, wages were set according to

piece rates, i.e. the worker’s daily payoff depended on the number of fruits

picked no matter how many fruits the others collected. Thus, with an increase

in individual productivity the first scheme embodied negative externalities on

co-workers payoff whereas the second scheme did not. Through the empirical

analysis they found strong evidence that under the piece rate scheme the av-

erage worker’s productivity was at least 50% higher in comparison with the

relative incentive scheme. Moreover, workers internalized the externalities only

when they were able to monitor the others and when they were being moni-

tored themselves. Therefore, the result represents a compelling proof in favour

of the field method of experimentation since in the lab environment subjects

may have social preferences significantly reduced.

Bauer et al. (2014) conducted a field experiment in Georgia, six months

after the one-week war in South Ossetia. They used the concept of a simple

dictator game with only two choices to measure whether the childrens’ social

preferences such as inequality aversion, selfishness, generosity and spitefulness

are correlated with the war exposure. The dictator games were organized as

follows
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Game Choice 1 Choice 2
costly sharing game (1,1) (2,0)

costly envy game (1,1) (2,3)
costless sharing game (1,1) (1,0)

costless envy game (1,1) (1,2)

Table 3.1: The Payoff Structure

Source: Bauer et al. (2014)

From the data gathered the authors were able to verify a theory suggesting

that exposure to the war reduced selfishness towards familiar (in-group) people

and increased selfish behaviour towards out-group people.

Public Sector

Public sector embodies another interesting area for field experimentation. To

illustrate this consider a unique experiment in Wantchekon (2003). He con-

ducted a field experiment situated in real presidental elections in Benin in

March 2001. The experiment investigated whether there was a relationship be-

tween clientelism and voting behaviour. He divided voters into groups, each of

them receiving either a ”clientelist” or a nationally-oriented (”public policy”)

message. The empirical results suggested that clientelism was effective for all

types of candidates but especially for local and incumbent ones. Moreover,

women, unlike men, supported those candidates who were ”national” rather

than local, especially when they oriented on public goods. Interestingly, the

author also detected consistency in voting behaviour of younger and older vot-

ers.



Chapter 4

Field Experiments with Firms

This section provides an overview1 of field experiments conducted in coopera-

tion with the private sector. Since the firm’s decision-making process is a very

complex procedure including pricing, production technology, product specifica-

tion, management and cost and salary calculation, the microeconomic theory

of the firm leaves many burning questions without answers. Field experiments

embody a revolutionary method of economic research which may reveal hidden

causal relationships beneficial for both - firms and economists.

According to Bandiera et al. (2011a) field experiments with firms consist

of two main strands, i.e. field experiments within firms and field experiments

across firms. The former considers workers or divisions of a firm to be the

research units while the latter views the firm itself as the research unit.

4.1 Field Experiments within Firms

As mentioned above, field experiments within firms use workers or divisions of

a firm as units of observation. Therefore, these experiments are designed to

deal with the classic principal-agent problem, the dilemma in which the workers

(the agents) maximize their own utility at the expense of a principal due to

the advantage of asymmetric information. Thus, the principal endeavours to

motivate employees either with financial incentives or with a threat of penalties

in order to minimize possible undesirable behaviour and the resulting losses.

The following subsections comprehend different types of field experiments

conducted within firms, representing variety of techniques of scrutinizing the

principal-agent problem.

1The structure is taken from Bandiera et al. (2011a).



4. Field Experiments with Firms 34

4.1.1 Monitoring & Shirking

Theory

The standard microeconomic theory regards workers as rational agents. Work-

ers choose a level of effort given a specified wage maximizing their discounted

utility stream. This decision process involves comparison of the outcome of

shirking and not shirking. If employees shirk, there is a probability p that they

will be caught and fired. A rational employee will always choose to shirk when

receiving the market wage and where there is no unemployment since the cost of

shirking is fully compensated by a smooth transfer to a new job. Nevertheless,

from a certain level of unemployment a worker would prefer working to shirk-

ing although providing unemployment benefits increases this level. (Shapiro &

Stiglitz 1984) In practice, employers do not observe whether workers are moti-

vated enough not to shirk and therefore they choose compensation (such as the

wage above the market level) and monitoring policies with the view of effective

labour.

Unfortunately, the non-experimental approaches that have been used to test

the impact of monitoring on shirking so far suffer from some serious shortcom-

ings. First, whether a worker shirks or not is usually hard to detect. Second,

whether econometricians will be able to find any evidence of shirking behaviour

may depend endogenously on the monitoring practices. Third, monitoring

might be correlated with shirking because of the nature of unobserved factors

like the hiring strategy. (Bandiera et al. 2011a) Thus, the experimental setting

solves the problems of the non-experimental approaches.

Field Experiment

Nagin et al. (2002) conducted an experiment investigating the ”rational cheater

model” in a large telephone solicitation company consisting of 16 geographically

dispersed sites. The telephone solicitors in each site called potential donors

and asked for contributions, consequently reporting the number of successful

solicitations. The workers were paid a base salary plus bonuses derived from the

piece rate incentive scheme. Therefore, the workers received incentives to shirk

since the payment scheme depended on the number of successful calls reported,

encouraged by unreliable donors’ promises. The employees were aware that

their work was being monitored by the employer, i.e. the fraction of reported

successful calls was verified via call-backs. In case that the call-back detected

that the called person did not agree to contribute, the call was marked as a
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”bad call” and the total number of bad calls were deducted from the final

salary. No other penalties were imposed however, since the call-back method

was not considered to be an accurate shirking indicator since donors might often

change their mind. The results of monitoring were publicly reported every week

to both the workers and their immediate supervisors. Since monitoring turned

to be expensive (the cost of one call-back equals to the cost of one regular call),

the employer manipulated monitoring rate in order to investigate its effect

on workers’ effort. The experiment is referred to as a double-blind experiment

since neither the employees nor the immediate supervisors knew that they were

being exposed to the experimental treatment.

The experiment was designed as follows. First, 60 weeks before the experi-

mental treatment, the monitoring rate had been reduced from 25% to 15% and

then to 10% in all 16 sites. Second, in 12 sites (”control sites”) the monitoring

rate was consequently reduced to 5% allowing to increase monitoring to 25%

in the 4 remaining sites (”experimental sites”). In these 4 sites, the publicly

reported monitoring rate differed from the actual one by random assignment

of subsample of the actual call-backs made.

Sites Week 1-25 Week 26-44 Week 45-59 Week 60-67 Week 68-74
A 25% (25%) 15% (15%) 10% (10%) 2% (25%) 0% (25%)
B 25% (25%) 15% (15%) 10% (10%) 5% (25%) 2% (25%)
C 25% (25%) 15% (15%) 10% (10%) 10% (25%) 10% (25%)
D 25% (25%) 15% (15%) 10% (10%) 0% (25%) 10% (25%)
T 25% (25%) 15% (15%) 10% (10%) 5% (5%) 5% (5%)

Table 4.1: Observable and Actual (in parentheses) Audit Rates Dur-
ing the Experiment. A,B,C,D are ”experimental” sites, T
denotes twelve ”control” sites.

Source: Nagin et al. (2002)

The experimenters found a convincing evidence that a significant portion of

employees (10-41% of workers in the experimental sites) behaved roughly in

accordance with ”the rational cheater model”. In other words some telephonists

adjusted their work effort in the current week to the reduction in audit rate

in the previous week by reporting more ”successful” calls. On the other hand,

there were a lot of workers ((59-90% of the workers in the control sites)) who did

not exploit the control reduction. To keep it clear, those workers who tended

to cheat viewed their employer as being unfair and uncaring. This behavioural

heterogeneity implies important consequences for the reward system structure.
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On one hand, monitoring and controlling represent a key factor in fighting

with opportunistic workers. On the other hand, none of these measures should

mitigate motivation of those workers who do not shirk. Therefore, balancing

between these two antagonistic forces might be tricky. Nevertheless, bearing

the findings of this experiment in mind, a fair and emphatic management’s

approach might yield impressive results in reducing shirking at the workplace.

4.1.2 Monetary Incentives

Theory

In case that workplace monitoring would be too expensive or even infeasible,

an employer may motivate workers by means of monetary incentives such as

piece rates, bonuses or prizes, calculating employees’ reward as an increasing

function of their performance. Such an incentive scheme has two effects. First,

the incentive effect increases productivity of the already employed workers by

the appreciation of the marginal benefit of their effort, other things equal.

Second, the selection effect attracts more productive new employees to a firm

by offering more interesting wage assessment, other things equal. Both the

effects lead to an increase in the variance and mean of productivity and pay

since the more productive workers tend to be more responsive to the enhanced

incentive scheme.

Again, non-experimental data used to test theoretical predictions may suf-

fer from certain econometric issues, e.g. endogeneity of observed incentive

contracts and firm’s performance. Field experiments may solve this problem

by assuring exogenous changes in incentives within a firm. Another problem,

a moral one, arises when workers frustrated by an increase in payoff inequality

due to the incentive scheme reduce their productivity on purpose, sabotaging

the firm. A field approach, collecting primary data on the social ties in firms,

can tackle this kind of problems as well. (Bandiera et al. 2011a)
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Field Experiment

While measuring the selection effect has not been the main subject of interest

in recent years, the incentive effect has been scrutinized in many field exper-

iments since it is more suitable to measure. One such experiment is sum-

marized in Shearer (2004). Shearer conducted a natural field experiment in

a tree-planting firm operating in the province of British Columbia, Canada.

Planting-tree industry represents suitable environment for such an experiment

since work productivity is easy to measure and there is no team production.

The firm employed approximately 90 workers during the planting season from

February to July who were typically paid according to the piece rate scheme.

Nevertheless, the workers were also paid a fixed wage in order to measure a

gain in productivity under the different pay conditions. Out of 30 workers, 9

male (in order to minimize possible variation resulting from different genders)

planters were randomly selected to take part in the experiment and they were

consequently randomly assigned to plant trees either under the piece rate or

under the fixed wage scheme at the beginning of each workday. The experiment

collected 120 observations, half of them under the piece rates and the other half

under the fixed wages.

The average daily productivity of the treated workers was 1146.67 trees

(with standard deviation of 278.54), suggesting certain heterogeneity among

the workers as the daily productivity per worker ranged from 992.5-1330. The

average daily productivity under the piece rate scheme was 1256 trees (230.85),

ranging from 1000 to 1470, whereas under the fixed wages the productivity was

only 1037.33 trees (216.70), ranging from 980 to 1190. Therefore, the average

difference in the number of planted trees equals to 219 which is almost 20%

increase in work effort under the piece rates.

Nonetheless, the 20% incentive effect is a valid result only for this particular

experiment. As Shearer (2004) argues ”the ability to generalize experimental

results is ultimately limited by identification which is determined, in turn, by

the model and variation in the data.” Thus, the developed model in the paper

allows him to generalize findings only in two ways: i) estimation of the incentive

effect on non-experimental planting conditions and ii) prediction of the cost of

permanent transition from piece rates to fixed wages.
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4.1.3 Monetary Incentives & the Social Organization of the

Firm

Theory

Although workplace relationships have been a subject of discussion exclusively

in the sociology literature in the past years, economists have focused on this

challenging issue recently. ”People have feelings for those they work with. This

raises two questions: first, whether these feelings affect performance on the

job and, second, what gives rise to these feelings.” (Rotemberg 1994, p. 684)

Indeed, social connections existing in a workplace among managers, workers or

between managers and their subordinates may affect the firm’s performance in

two different aspects. First, social connections might be valuable to the firm

when they diminish information asymmetry within the firm or enable managers

to provide non-monetary incentives to subordinates. Second, in case of visible

favouring of fellow workers by their managers, social connections might have a

negative impact on the firm overall productivity. (Bandiera et al. 2009a)

Potential threats to a non-experimental analysis might be situations in

which i) the observed variation in incentives is correlated with some hidden

determinants of performance and ii) the data collected by the firm itself does

not contain evidence on social connections within the firm (which is the most

likely scenario). (Bandiera et al. 2011a)

Field Experiment

Bandiera et al. (2009a) conducted one of the series of field experiments targeted

to the impact of social connections within a firm. The goal of the experiment

was to scrutinize the effect of social connections existing between managers

and workers on both productivity of connected workers and firm’s performance

as a whole. To collect proper data, the experimenters combined panel data

on individual worker’s productivity from personnel records with a natural field

experiment in which exogenous change in managerial activities was assured.

The experiment took place within a fruit firm, a leading producer of soft

fruit in the United Kingdom. This firm typically employs managers and workers

recruited from the population of university students coming from eight East-

ern European countries. The task of each worker is simply to pick fruit for

which he is paid piece rates. The only decision the worker has to make is how

much effort to exert into picking. On the other hand, the manager is respon-

sible for logistics, i.e. allocation of the workers to pick in an appropriate fruit
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field. Since managerial effort is complementary to workers’ effort and might be

concentrated on an individual fruit picker, managerial behaviour can influence

considerably the worker’s productivity as well as his earnings.

Both the managers and workers were hired for one fruit picking season,

signing a contract for 3-7 months. As the students shared similar background,

experience and characteristics plus they stayed on the same farm site for the

duration of the contract (on average for 100 days), the creation of closer social

connections became highly probable. To measure the social connections, the

experimenters focused on the students i) of the same nationality, ii) who lived

close to each other on the farm (neighbours) and iii) who arrived on the farm

at the same time, claiming that these three observable factors were crucial to

establish the relationships. Further, in order to measure the effect of these

social connections, the experimenters proceeded in two ways. First, since the

workers were randomly assigned to a new manager at the beginning of each

picking day, the experimenters were able to compare the productivity of a

given worker on days where he was socially connected to his manager to days

where he was not. Second, they manipulated managerial compensation scheme

as follows. Initially, the managers were paid fixed wages no matter how many

fruits their subordinates had picked. Then, the payment structure was changed

to a fixed wage plus a performance bonus which was increasing in the average

workers’ productivity on the field on the particular day.

The analysis of the data gathered led to very impressive results. First, if a

manager receiving a fixed wage is socially connected with a given worker, the

worker’s productivity is 9% higher compared to the worker who is not socially

related to his or her manager. On the other hand, under the piece rate scheme,

the existence of social connections between a manager and a worker has no

effect on the worker’s productivity, since the manager’s salary would be now

dependent on ”his” workers’ average productivity. Second, the introduction

of a managerial bonus scheme leads to the drop in productivity of low ability

workers who are socially connected with their manager in comparison with the

situation when they are connected with their manager but he or she is paid

fixed wage. Similarly, bonuses increase productivity of high ability workers

especially when they are not related to their manager. Thus, when managers

are not highly motivated to exert effort, they favour the workers who they

are socially connected with no matter how capable these workers are. While,

in case of high motivation managers tend to prefer high performance workers

regardless of the relationship between them. Finally, an increase in the level of
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social connections between managers and their subordinates does not affect the

firm’s average productivity when managers are paid bonuses but might have

a detrimental effect in case of fixed wages since ”their existence distorts the

allocation of managerial effort in favour of lower ability workers.”

4.1.4 New Topics

Non-Monetary Incentives

Non-monetary incentives embody an alternative and cheap method of motiva-

tion of employees where the use of monetary incentives is limited. Ashraf et al.

(2012) designed a natural field experiment to investigate the effect of monetary

and non-monetary incentives on agents’ performance. The experiment took

place within a public health organization based in Lusaka, Zambia that coop-

erates with hairdressers and barbers on selling condoms in their shops. Each

of the agents was randomly assigned to one of four groups at a neighbourhood

level in order to minimize eventual spillovers between the treatment groups.

The first ”control” group consisted of the volunteers working for free, whereas

the other three ”treatment” groups received financial assessment of 10% or 90%

of the margin on each condom sale or non-financial incentives in the form of

social recognition as star award for their shop (”star” treatment) respectively.

The experimenters found the convincing evidence that non-financial incentives

promoted sales effectively as the agents under the star treatment sold on av-

erage over twice as many condoms as the other agents. On the other hand,

the influence of financial incentives appeared much smaller and not signifi-

cantly different from zero. Moreover, the responses to both types of incentives

were stronger when their benefit was relatively higher. In other words, the poor

agents compared to the richer ones were motivated more by financial incentives

whereas non-financial incentives had stronger effect as the peer group became

larger. Although the poor attitude towards financial incentives could be caused

by low revenues from condom selling due to the little demand, the sellers under

the non-financial scheme faced this insufficient demand as well. Therefore, the

result confirms the theory that people do appreciate social status as written in

Moldovanu et al. (2007).

Another point of view concerning non-monetary incentives is discussed in

Bellemare & Shearer (2007). They carried out a field experiment within a tree

planting company in Canada, focusing on the effect of gift exchange on workers’

productivity. The local workers were paid according to the piece rate scheme
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and since the only task to do was to plant trees their daily productivity was

easy to measure by comparison of the total number of planted trees. During the

experiment workers were unexpectedly given a one-shot bonus. Although the

bonus consisted of the amount of money representing approximately one half

of the individual worker daily payoff, the workers were told they had received a

”gift” in order to be able to measure their reciprocal behaviour. By comparing

planters’ productivity on the days before, during and after the experimental

treatment, the experimenters found that by giving the gift to the workers, they

increased their average daily productivity approximately by 10%. Furthermore,

the longer a worker had been employed in the firm the stronger this reciprocity

was.

Performance Feedback

Nowadays, although providing some form of feedback to employees is a con-

vention in many types of organizations, the outcome of public ranking in firm

context has not been the subject of interest for a long time. Barankay (2010)

scrutinized the effect of feedback provision as a way of workers’ motivation

alternative to that of financial incentives. They recruited individuals via Ama-

zon’s crowd-sourcing website Mechanical Turk to analyse online various images.

The workers were paid piece rates according to the number of images analyzed

regardless of the quality of their work. The experimenters randomly assigned

all the hired workers into two groups, i.e. control and treatment groups. The

workers in the treatment group were provided feedback about their perfor-

mance in terms of accuracy of their work whereas the workers in the control

group received no assessment of their performance. By comparison of workers’

behaviour in each group, the experimenters found that the employees receiving

feedback were 30% less likely to return to work and even if so, they were less

effective by 22% compared to the workers under the control scheme. Never-

theless, ranking people unexpectedly high among the others did not have any

significant effect on a decrease in performance. The authors also investigated

the effect of genders, finding no heterogeneity between male and female workers.
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4.2 Field Experiments across Firms

Field experiments across firms regard a firm as a unit of observation. In con-

trast with experiments within firms investigating the principal-agent problem,

they are designed to understand a firm operational structure. By exogenous

manipulation of key inputs such as capital or labour, one may reveal constraints

which the firm faces. Field experiments across firms are frequently conducted in

developing countries including South Asia or Latin America but not only there,

for two different reasons. First, the cost of varying inputs is significantly lower

in relatively poorer regions and second, ”identifying the constraints faced by

these firms is key to understanding the development process.” (Bandiera et al.

2011a) The following subsections summarize different types of field experiments

conducted between firms, scrutinizing various fields of interest.

4.2.1 Physical Capital and Access to Finance

Theory

Firm resources can be classified into three ranges: physical capital resources,

human capital resources and organizational capital resources. Physical capi-

tal resources are composed of the physical technology which a firm applies, a

firm’s plant and equipment, a firm’s geographic location and its access to raw

materials. Human capital resources include experience, training or intelligence

of both individual worker and manager in a firm whereas organizational capital

resources involve firm planning, controlling as well as a firm’s formal reporting

structure. Under the specific conditions these three resources can be a root of

sustained competitive advantage for a firm. (Barney 1991)

Funke & Strulik (2000) combining the standard neoclassical growth theory

with the modern endogenous growth theory, developed a model of the firm’s

endogenous growth arising from physical capital, human capital and production

capital. Generally, the first stage of economy development involves accumula-

tion of physical capital whereas the second stage consists in accumulation of

human capital i.e. skilled labour force. The final stage (typical for fully de-

veloped economies) accelerates the growth by increasing a variety of products

managed by R&D department.

The problems concerned with non-experimental studies might be that of

the difference in non-experimental and experimental estimates, stemming from

some unobserved ability or measurement error which causes a bias in the non-
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experimental estimates. Otherwise, the non-experimental study deflected from

the experimental one by a different weighted average treatment effect might be

problematic. (De Mel et al. 2008)

Field Experiment

De Mel et al. (2008) carried out a field experiment investigating how incremen-

tal cash investments influence the profitability of microenterprises in Sri Lanka.

Small and informal firms typically employ a half or more of the total labour

force in the developing countries. The question concerned with these types of

business is whether they have a potential to generate the income growth for

their owners or whether they only provide some form of substitute income for

less productive workers. The recent increase in development funding to mi-

crofinance organizations expresses a belief that, if given the opportunity, the

microenterprises can earn high returns.

At first, the authors carried out a baseline survey of microenterprises com-

pleted in nine waves in three southern and northern districts in Sri Lanka. The

survey was also targeted to the process of recovery of the microenterprises that

were affected by the Indian Ocean tsunami in 2004. The authors focused on

the firms that had invested 100,000 Sri Lankan rupees (LKR, approximately

1,000$) or less in capital, excluding investments in land and buildings in order

to induce large shocks to business capital by the application of the experimental

treatment. Since the tsunami recovery was likely to affect returns to capital,

the authors subtracted the firms that had been directly affected by the tsunami,

ending up with the sample consisted of 203 retail and 205 manufacturing or

service firms. The former were typically small grocery stores whereas the lat-

ters comprehended common local occupations such as sewing clothes, making

bamboo products or repairing bicycles.

The experimenters selected randomly the firms from the sample to receive

prizes, i.e. either the equipment for the business or an amount of money. Each

firm could be awarded with only one prize from the following four types of

grants, i.e. i) 10,000 LKR (≈ 100$) of equipment or inventories for their busi-

ness, ii) 20,000 LKR in equipment or inventories, iii) 10,000 LKR in cash and

iv) 20,000 LKR in cash. As learned from the baseline survey, receiving 10,000

LKR and 20,000 LKR was approximately comparable to three or six months of

median profits, respectively and equipment or inventory prizes, small and large

treatments represented roughly 55% and 110% of the median initial invested



4. Field Experiments with Firms 44

capital, respectively. Therefore, the investment incentives were relatively large

to the firms’ size.

The authors found that the returns to the random cash or in-kind grant

shocks to capital stock varied from 4.6% to 5.3% per month, accounting at

least 60% per year. Furthermore, high ability entrepreneurs with fewer other

workers in the household were more probable to have higher marginal returns.

Interestingly, risk aversion or perceived uncertainty about future profits did not

have any significant effect on the size of the returns. Moreover, the authors

detected heterogeneity among enterprises owned by men and women, suggest-

ing higher impacts in male-owned companies. Nevertheless, a large variance

included in overall returns to shocks, might be the reason why a majority of

the enterprises in the sample did not borrow from the formal institutions.

4.2.2 Managerial Capital and Enterprise Training

Theory

The firm technology consists of three elementary components, i.e. manage-

ment, supervision and production. Management makes discrete and indivisible

decisions on the nature of products, how many of them to produce or how to

produce them. Supervision has the task of controlling if managerial directives

are accomplished through the production process. (Rosen 1982) The manage-

rial technology includes two elements, i.e. managerial skills or talent which

every agent is endowed with and span of control. (Lucas Jr 1978)

Although managerial capital presents apparently an important input into

production, a lot of economists have been sceptical about its importance for a

long time. First, this suspicion has been based on the theory that maximization

of firm profits forces firms to minimize costs and therefore ”any residual varia-

tions in management practices will reflect firms’ optimal responses to differing

market conditions”. Second, the nature of management is too complex that

any evaluation of managerial practices is hard or even impossible to measure.

(Bloom et al. 2013) Furthermore, according to Bandiera et al. (2011a) manage-

rial capital can be highly probable to be correlated with firm’s characteristics

or with unobservable features of workers or managers and thus drawing casual

inference might be troublesome.
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Field Experiment

Bloom et al. (2013) scrutinized whether differences in managerial practices

across firms could be the reason for the observed differences in productivity.

They arranged a field experiment across large, multi-plant textile companies

in India in order to reveal how much the ”managerial technology” does mat-

ter. The authors focused on the textile industry only, since it represented the

largest manufacturing Indian industry and in order to apply a common set of

management practices and measure a common set of outcomes. Despite the

recent rapid growth, a majority of Indian firms is typically poorly managed

as well as other firms in all the developing countries. To give an example of

these lax practices, Indian company management does not tend to collect and

analyze the firm’s data regularly although it is a key indicator of the firm’s

performance.

The field experiment took place across 17 firms which operated 28 plants

in the woven cotton fabric industry. On average, these firms employed about

270 employees, possessed assets of $13 million and had sales of $7.5 million per

year. The firm sample was randomly generated from all publicly and privately

owned textile firms in Maharashtra, employing from 100 to 1000 workers in

order to aim at large but not multinational firms. A free consulting program

was telephonically offered to the all feasible firms in the sample, yielding 17

firms which agreed to commit senior management time to the consulting pro-

gram. Thus, from the nature of the selection process, the data suffers from the

selection bias and therefore they are valid only for the selected firm sample.

The consultants formulated 38 key managerial practices, divided into five

areas: i) factory operations ii) quality control iii) inventory iv) human-resource

management v) sales and order management. Since each practice was formu-

lated as a binary variable, it was feasible to measure a change resulting from

the management consultation. The consultation itself consisted of three dif-

ferent phases. First, the diagnostic phase was targeted to evaluation of the

current managerial performance. Second, during the implementation phase

the firm was obliged to follow the diagnostic report to learn the key managerial

practices. Finally, during the third measurement phase the experimenters were

collecting the data and measuring a change in the performance.

Thus, the authors found that the improvement of managerial practices led

to a significant increase in productivity by 18%. Interestingly, the owners

transferred the successful managerial practices from the treatment plants to

the other plants they owned. Moreover, the experimenters concluded that due



4. Field Experiments with Firms 46

to the existence of information barriers, the firms were not able to adopt these

profitable managerial changes in advance.

4.2.3 Labour

Theory

In the last twenty years a firm’s demand has shifted to high-skilled labour

establishing ”the new firm model” along with technological and organizational

changes within a firm. Although many factors have induced this shift, the

majority view skill-based technical change as the main reason. (Arvanitis 2005)

Nonetheless, this approach to workforce rather refers to a firm-level analysis.

Investigating labour in terms of across-firms study involves evaluation of

possible discriminatory practices occurring particularly in hiring process. By

allowing the applicant pool to vary exogenously, field experimenters are given

an opportunity to collect appropriate discriminatory data. Furthermore, this

alternative kind of across-firms study is typically undertaken in high-income

countries. (Bandiera et al. 2011a)

Field Experiment

Petit (2007) analyzed the effect of family constraints and age on gender hiring

discrimination in French financial sector.2 The experiment was designed as

correspondence testing, i.e. sending manipulated resumes to various job ad-

vertisements. The advantage of this method is that experimenters hold a full

control over the resume content, varying the gender while all the other charac-

teristics equal. Yet, the main disadvantage is that experimenters can control

only the first hiring phase, i.e. a job interview. Nevertheless, since a hiring

procedure is expensive, it is fully reasonable to assume that an employer will

invite appropriate applicants exclusively.

In order to investigate the effect of the age, two types of pairs of younger and

older applicants were created, i.e. aged 25, single, childless and 37 aged, single

(or divorced), childless. In order to measure the effect of family constraints

a pair of childless, i.e. aged 37, single (or divorced), childless, was compared

to a pair having children, i.e. aged 37, married with three children. The two

individuals in each pair differed only in gender. Consequently, the resumes

with the short application letters were sent to all of four frequent positions

2Field experiments investigating race discrimination have been already discussed in sec-
tions 3.1.4 and 3.3.
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consisting of low-skilled administrative jobs, high-skilled administrative jobs,

low-skilled commercial jobs and high-skilled commercial jobs.

Unsurprisingly, the applicants aged 25 were more probable to be invited to

job interviews compared to the older applicants, considering all four types of

jobs. This result corresponds with a hiring trend in France and potentially in

the whole Europe, where employers seek younger workers, considering them to

be more effective and motivated. Interestingly, in contrast with men, childless

female applicants aged 25 appeared more likely to receive a job interview when

applying for low-skilled administrative or commercial jobs whereas the same

trend applies to men if asking for a high-skilled job. The authors did not detect

any evidence of significant discrimination against women aged 37, finding them

not more penalized than their male counterparts. This could be due to the

legal reduction in working time in France since the previous working time had

been changed from 39 to 35 hours per week. This change could facilitate the

time distribution between family responsibilities and working time of women.

4.3 Field Experiments with Public Sector

Economists do not have to conduct field experiments in cooperation with firms

only as governments also represent possible partners. In essence, the objectives

of the welfare state do not significantly differ from the firm ones.

First, government endeavours to be effective in financing welfare-state insti-

tutions, minimizing possible adverse effects on population. Second, state policy

should assure equity among inhabitants. Third, government wishes to achieve

administrative feasibility, i.e. a simple system which is easy to understand and

as much cheap to administer as possible, with a minimum chance of the abuse

of benefits. (Barr 1993)

Field experimentation with public sector can take two distinct forms. The

first refers to government programs which are run in order to serve the whole

eligible population while the other refers to pilot programs, platforms that are

limited in scope and implemented before the actual programs are scaled-up.

In this manner, some large-scale social programs such as the Negative Income

Tax3 were conducted earlier in the USA. Although pilot programs have become

commonly used, especially in developing countries, field experiments with gov-

ernments are still relatively rare since they call for collaboration at a high

3See section 3.2.2.
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political level that is demanding. Moreover, developing an appropriate consen-

sus required for successful implementation of the program can be problematic

and time-consuming. Nonetheless, although field experiments conducted with

firms provide more flexible environment, cooperation with government dispose

of a few advantages. First, they apply to a wider geographic scope. Second,

their findings are more likely to be included into a national policy process.

Third, the results are less independent on a particular organizational structure

and therefore they are more probable to be successfully replicated. (Duflo et al.

2007)

Progresa: A Pilot Program

Paul Schultz (2004) evaluated the educational part of Progresa, the pilot pro-

gram targeted to education, health and nutrition improvement that was launched

in 1998 in Mexico. The experimenters collected information about income,

consumption or assets of households living in poor rural communities, allowing

only those persons from households below a certain poverty level to enrol in the

Progresa program running in their locality. Consequently, two-thirds of locali-

ties were randomly assigned to the program constructing the treatment group

while the remaining one-third of localities formed the control group. Mothers

of a child enrolled in school with attendence rate at least 85% were allowed

to receive educational grants. Schultz found that school enrollment rates were

significantly higher for poor children (especially for girls) in the Progresa lo-

calities in comparison with the children from the control group. As noted in

Duflo et al. (2007), this effectivity in education improvement inspired policy

makers to expand the program to the other parts of Mexico and even to many

countries in Latin America, such as the Family Allowance Program (PRAF) in

Honduras or a conditional cash transfer program in Ecuador. The question is

whether the program is feasible to be implemented in other countries based on

the results in Mexico, as people in different nations may substantially vary.

Availability vs. Use of Information: A Field Experiment

Kling et al. (2012) examined the effect of reducing comparison friction, i.e. the

wedge between the availability of comparative information and consumers’ use

of it in the market for Medicare Part D prescription drug insurance in the USA.

Medicare part D is a federal-government program that subsidize the cost of

prescriptions drug and their insurance premiums for Medicare recipients in the

USA. The program leans on consumers’ choices, assuming consumers to look
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at the menu of options and pick the choice that best matches their preferences.

Yet, the fact that the appropriate information is available does not imply using

it by consumers.

The experimenters followed the choices made by seniors aged 65 and more,

sending a letter included the annual cost of their drug plans and potential sav-

ings from switching to the lowest-cost plans to the treatment group whereas

the control group was provided with the address of the Medicare website on

which they could calculate their drug plan costs themselves. Thus the treat-

ment group was informed directly about their expenses while the members of

the control group had to seek information actively. The people in the treatment

group responded by switching plans 28% of the time while the members of the

control group switched only 17% of plans, implicating the 11% treatment effect.

The average cost savings of the intervention was approximately 100$ per year.

Generally, in a large-scale, such an intervention could help not only to save

consumers’ money but also significantly cut subsidies and expenditures in the

public sector, improving its operational efficiency.



Chapter 5

Best Practices

Best practices refer to a method that yields constantly results superior to those

produced by other techniques and thus the method is recognised as the standard

approach. Field experiments can be a powerful tool to learn about the real

world only if they are designed and conducted properly. Therefore, this section

provides a guideline for successful cooperation between economists and firms

in terms of field experimentation.

First, the design of any field experiment should be based on the theory

in order to assure the null and alternative hypothesis can be traced up to an

underlying model of firm’s behaviour. As soon as both the hypothesis are pre-

cisely defined, they will guide the process of data collection. As noted in List

(2011, p. 10) ”experimental results are most generalizable when they are built

on tests of economic theory.” Second, experimenters make decisions on units

over which they introduce experimental variance. In case of field experiments

across firms there might be inputs whose characteristics are exogenously varied

or the firms themselves, exogenously assigned to various environments. In case

of experimentation within a firm the units are represented mostly by workers,

but plants or firm divisions are suitable as well. Third, when the units of obser-

vation are chosen, an experimenter selects a proper randomization technique

since different randomization strategies can yield different estimates. (Bandiera

et al. 2011a)

In order to assure the experimental treatment shows its true effect, the only

two major assumptions must be full-filed, i.e. an experimenter has to choose

an appropriate randomization technique with an appropriate sample size.



5. Best Practices 51

5.1 Randomization Technique

5.1.1 Level of Randomization

The very first question an experimenter faces is whether to randomize at the

individual or the group level. Sometimes, this option is not available but for

many interventions it is desirable to choose the appropriate level of random-

ization and the choice is not straightforward.

Completely randomized design assigns treatments probabilistically to indi-

viduals irrespective of their personal characteristics. Although this approach

minimizes a possible correlation between the treatment and personal charac-

teristics, it impedes drawing statistical inference from the experiment as the

variance of outcomes becomes very large and the sample sizes of both treat-

ment and control groups are randomly generated. (List et al. 2011) Further,

randomization at the individual level has an immense impact on the budget

since the larger randomized groups, the larger the total sample needed to attain

a given power. Moreover, estimates can suffer from spillovers from the treat-

ment to the comparison group and therefore randomization should be executed

at a level that accounts for these effects. (Duflo et al. 2007)

Thus, having the subject pool heterogeneous in various dimensions, it can

be desirable to diminish the variance of the unobserved component var(ε). This

can proceed in two different ways. First, we may include observable variables

Xi in a linear regression as follows

YiT = αi +Xiβ + τ̄T + τiT + εi, (5.1)

where YiT is the outcome of the subject i under the treatment T = 1 and

the control T = 0, αi is an unobserved person-specific effect, τ̄ is an average

treatment effect, τi is a person-specific treatment effect, E (τi) = 0, and εi is

i.i.d. error term. Second, we may divide experimental units into blocks, i.e.

clusters. Both methods reduce the variance of the estimate of the average

treatment effect since

var (τ̂) =
σ2

N
=

var (ε)

N · var (T )
. (5.2)

A within subject design is a special case of group randomization as an experi-

menter blocks on a single subject. In other words, the same subject undergoes

more than one treatment during the experiment. Again, this design signifi-



5. Best Practices 52

cantly increases the precision of the estimated average effect by decreasing the

variance of the unobserved component. Yet, a multiple iteration may be en-

dangered by a subject attrition or may yield different outcomes in comparison

with the between experimental design as subjects gain opportunity to learn.

(List et al. 2011)

”The choice of the level at which to randomize is therefore very context

specific. It depends on the nature of the intervention as well as the nature of

the interactions between the individuals to be treated.”(Duflo et al. 2007, p.

42)

5.1.2 Factorial Designs

The main disadvantage of completely randomized or group-level designs lies in

different sample sizes across blocks. In a factorial design, a specific number

of participants in each combination of the treatments is determined ex ante,

improving the design efficiency. Thus randomization in factorial experiments is

conducted over the order in which the treatments are assigned to experimental

units.

A basic factorial design incorporates an equal number of subjects allocated

to each combination of the treatments. Since it would be expensive to carry out

all the possible combinations of the treatments (n treatments imply 2n trials),

it is sufficient to run only n+ 1 linearly independent trials if interaction effects

between the treatments are not presented. Although this approach might be

beneficial since it requires a reduced number of trials, in its simplest form it is

impossible to test the existence of interaction effects. (List et al. 2011)

5.2 Stratification

Stratification is a technique that assigns individuals from the sample to groups

according to whether they share similar values or specific observable charac-

teristics determined ex ante. In this manner, an experimenter can consider-

ably improve the precision of estimates by reducing their variance. Moreover,

this method is appropriate when an experimenter is interested in the effect

of the program on a characteristic sub-group. While a proper randomization

technique guarantees the treatment and control groups to be similar in expec-

tation, stratification generate groups that are similar in practice, balanced by

important characteristics such as age or geographic location. (Duflo et al. 2007)
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5.3 Sample Sizes1

The sufficient size of a sample is crucial to obtain the true effect of the treat-

ment. When calculating the appropriate sample sizes, an experimenter should

consider three following elements:

1. the significance of the hypothesis test

2. the power of the subsequent hypothesis test

3. the minimum detectable effect size.

5.3.1 Dichotomous Treatment and Continuous Outcome

In this subsection I present the method of sample size calculations valid for basic

experiments with the dichotomous treatment and continuous outcome, using

t-test to assess differences in means between control and treatment group.

Consider the treatment T with the outcome Yi0 if T = 0, where Yi0|Xi ∼
N(µ0, σ

2
0) and the outcome Yi1 if T = 1, where Yi1|Xi ∼ N(µ1, σ

2
1) in the model

YiT = αi +Xiβ + τ̄T + τiT + εi (5.3)

with σ2
1 − σ2

0 = var(τ |X) and where Xi are observable variables, αi is an un-

observed person-specific effect, τ̄ is an average treatment effect, τi is a person-

specific treatment effect and E(τi) = 0, εi is an i.i.d. error. The variances

across treatment and control groups are equal only if var(τ |X) = 0, i.e. the

treatment effect is homogenous. An experimenter has to predict variances of

outcomes across the treatment and control groups and decide about the mini-

mum detectable difference between the mean control and treatment outcomes,

µ1 − µ0 = δ, i.e. the minimum average treatment effect τ̄ , ex ante, before the

experiment is carried out. Stipulating variance involves a certain portion of

guesswork that can be facilitated by accounting for theoretical predictions and

prior empirical evidence or by conducting a pilot experiment.

The logic behind the choice of optimal sample sizes lies in having the sample

sizes just large enough to avoid: i) false rejection of H0 : µ0 = µ1 (Type I error)

or i) falsely acceptance of H1 : µ0 6= µ1 (Type II error). In other words the

1In this section I follow the discussion in List et al. (2011).
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difference in sample means Ȳ1 − Ȳ0 has to satisfy the following conditions

Ȳ1 − Ȳ0 = tα/2

√
σ2
0

n0

+
σ2
1

n1

, (5.4)

Ȳ1 − Ȳ0 = δ − tβ

√
σ2
0

n0

+
σ2
1

n1

, (5.5)

where n0 and n1 are the sample sizes of the control and treatment groups,

α and β are probabilities of committing a Type I error and a Type II error

respectively. By combining these two assumptions we arrive to

δ =

√
σ2
0

n0

+
σ2
1

n1

·
(
tα/2 + tβ

)
. (5.6)

If σ2
0 = σ2

1 = σ2 then the smallest sizes that solves (5.6) satisfy n0 = n1 = n

and

n∗
0 = n∗

1 = n∗ = 2
(
tα/2 + tβ

)2 (σ
δ

)2
, (5.7)

while if σ2
0 6= σ2

1 6= σ2

N∗ =

(
tα/2 + tβ

δ

)2(
σ2
0

π∗
0

+
σ2
1

π∗
1

)
, π∗

0 =
σ0

σ0 + σ1
, π∗

1 =
σ1

σ0 + σ1
, (5.8)

where N = n0 + n1, π0 + π1 = 1, π0 = n0

n0+n1
.

So far we have considered sampling costs for the treatment and control

groups to be the same. Nonetheless, the treatment is usually much more ex-

pensive as it is costly to e.g. increase firm’s capital or motivate workers by

higher wages. Thus, when we want to maximize the minimum detectable effect

size in (5.6), the subject to the budget constraints

c0n0 + c1n1 = M, (5.9)

we have to evaluate the different cost of applying the treatment and control, c1

and c0 respectively, arriving to

n∗
1

n∗
0

=
π∗
1

π∗
0

=

√
c0
c1

(
σ1
σ0

)
. (5.10)



5. Best Practices 55

5.3.2 Dichotomous Treatment and Binomial Outcome

In the experiments with dichotomous treatment and binomial outcome, the

calculation procedure is analogous to the one with continuous outcome. We

use the normal approximation to the binomial distribution with the mean p

and the variance p (1− p). Thus for H0 : p0 = p1 we have

n∗
0 = n∗

1 = n∗ = 2
(
tα/2 + tβ

)2(p (1− p)
δ2

)
(5.11)

and for H1 : p0 6= p1 we obtain

n∗
0 = n∗

1 = n∗ =

(
tα/2
√

2p̄ (1− p̄) + tβ
√
p0 (1− p0) + p1 (1− p1)

)2
δ2

, (5.12)

where p̄ = p0+p1
2

.

5.3.3 Dichotomous Treatment in a Cluster Design

Cluster randomization refers to random assignment of clusters of individuals to

intervention groups. Although the unit of randomization is a group or cluster,

the outcome of interest may occur at the individual level and thus the cluster

randomization unit differs from the statistical one. We assume the model (5.3)

to be modified as

YijT = α + τ̄Tj + νj + εij, (5.13)

where each subject is a member of a group j, εij is the individual specific i.i.d.

error term and νj is a group specific i.i.d. error, omitting Xi, αi and τi for

simplicity. Further, we assume sampling by cluster where each cluster is of size

m for the treatment and control groups.

If σ2
0 = σ2

1 = σ2, we obtain the optimal sample sizes by accounting for ”the

variance inflation factor” in (5.7) as follows

n∗
0 = n∗

1 = n∗ = 2
(
tα/2 + tβ

)2 (σ
δ

)2
· (1 + (m− 1) ρ) , (5.14)

with 2 (k − 1) degrees of freedom, where k = n
m

is the number of clusters, σ2 is

the common variance of the control and treatment groups without clustering

and ρ =
var(νj)

var(νj)+var(εij)
is the coefficient of intra-cluster correlation.

The optimal cluster size, i.e. the optimal number of subjects in each cluster,

m, depends on the cost of sampling within a cluster and the fixed cost of starting
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to sample from a new cluster. The cost of collecting data is given by

2 (cmm+ ck) k = M, (5.15)

where cm is the cost of each subject and ck is a fixed cost per cluster. Thus

we obtain the optimal cluster size by maximizing (5.14), subject to the budget

constraint (5.15), arriving to

m∗ =

√
1− ρ
ρ

√
ck
cm
, (5.16)

where 1−ρ
ρ

= var(εij)
var(νj)

. The optimal number of clusters k∗ can be then obtain as

k∗ =
2
(
tα/2 + tβ

)2 (σ
δ

)2 · (1 +
(√

1−ρ
ρ

√
ck
cm
− 1
)
ρ
)

√
1−ρ
ρ

√
ck
cm

. (5.17)

5.3.4 Varying Treatment Levels and Binomial Outcome

As in the experiment of monitoring the workers in the large telephone so-

licitation company, an experimenter or a firm sometimes wishes to vary the

treatment. In this case, we now assume (5.3) to be

Yi = Xiβ + τ̄Ti + εi (5.18)

since τi = 0 for all i and the goal is to derive the most precise estimate of τ̄ by

using exogenous variation in T ∈
[
0, T̄

]
.

If the experimenter expect the treatment to have a linear effect then the

optimal strategy is to place half of the sample in the treatment cell T = 0 and

half of the sample in the treatment cell T = T̄ which maximizes var(T ). Since

var (τ̂) = var(e)
n·var(T ) the standard error of the estimate of the treatment effect,

var(τ̂), is therefore minimized. Thus we can calculate overall sample size using

(5.7) where σ2

n
is given by var(τ̂) = σ2

N
= var(e)

N ·var(T ) .

On the other hand, if the experimenter assume the intensity of T to have

a non-linear effect on the outcome then the minimization of var(T ) becomes

more complicated. The number of cells in which portions of the sample are

allocated should be equal to the highest polynomial order minus plus one. For

example, when the experimenter applies the treatment that has a quadratic
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effect the resulting number of cells equals 5. Furthermore, these cells should

be those at the endpoints and at the midpoints of the range
[
0, T̄

]
.

5.4 Establishing Cooperation

5.4.1 Firm’s Concerns

Why would a profit firm actually want to take a part in a field experiment?

What are the drivers that attract the firm to involve in? These are the essential

questions.

Generally, the firm’s best motivation is the prospect for improvement of its

efficiency. This can proceed in several ways:

i) productivity increase

ii) cost reduction

iii) return increase.

Essentially, all the firms are interested in productivity improvement and

cost reduction since they maximize the profit from their very nature. The

overwhelming majority of them, however, have not got any idea of field experi-

ment existence. Thus, the experimenters should inform the firm in details when

planning the field experiment so that the firm would be fully aware of possible

benefits and possible drawbacks. This is particularly important in order to

avoid future difficulties arising from different expectations.

What might be possible benefits?

First, an experimenter can help with detection of the problematic factor harm-

ing efficiency. She may evaluate the overall firm’s condition and suggests a

long-plan to capture possible operational shortcomings. A good researcher may

significantly increase productivity by attracting high-skilled workers, motivat-

ing employers or enhancing a technology process, reduce costs by management

training or increase returns by boosting sales or increasing prices in the extent

that unaffects the demand. For example, Bandiera et al. (2013) detected that

the introduction of rank incentives led to the 14% drop in average team produc-

tivity while the introduction of tournaments had a positive 24% effect on the

team productivity. Moreover, both ranking and tournament incentives moti-
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vated the workers to form the teams together with the same-ability co-workers

regardless of their workplace social connections.2

A majority of field experiments with firms picks up partial rather than

general equilibrium effects since they usually scrutinize only one or at most a

sample of firms operating within one particular industry. General equilibrium

effects might but might not be unlike the partial equilibrium effects, partially

relying on whether the returns to the experimental improvements can be com-

peted away. For example, policy of attracting high-ability workers cannot yield

any benefit when introduced in all firms in the market. On the other hand,

the whole industry may benefit from all-over incentives motivating workers to

exert more effort. (Bandiera et al. 2011a)

What might be possible expenses?

First, any treatment that requires financial resources is not cheap even if the ex-

periment takes place in a developing country. Introduction of financial bonuses

to motivate employees, increased monitoring rate or higher wages to attract

high-skilled labour might represent an inconsiderable amount of money. For

example Hossain & List (2012)3 offered through their bonus scheme manipu-

lation approximately 46080 RMB (≈ 7373$) during two months. Apart from

financial expenses, however, a firm has to take into account other possible costs

such as administrative complexity or presence of an extrinsic person who learns

about a firm’s internal structure. Especially the last one might be tricky since

an experimenter is more likely to gain entrance into a company having prob-

lems and the company need not to welcome an outsider despite the certain

difficulties as noted in List (2011). Generally, it is crucial to offer potential

benefits higher than costs, otherwise any profit generating firm would not be

interested.

So what firms might be interested in field experimentation? First, it might

be those, whose performance is worse than their expectation, suffering from

problems hard to detect. Second, firms that have nothing to lose, i.e. they

would not suffer from a meaningful loss if the experiment went wrong. These

firms have either enough resources and a stable market position or serious

problems they would like to solve. The third type of firms interested in exper-

imental approach might be the modern ones which are open to new methods

and typically cooperate with universities.

2For compact overview of field experiments with firms see chapter 4.
3See subsection 2.2.4.
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5.4.2 Researcher’s Concerns

In contrast with profit firms which are motivated by better performance and

thus by higher profits, the goals of an experimenter are of another kind. The

experimenters-scientists seek opportunities to test economic theories to learn

more about the complex microeconomics of a firm. Naturally, as the firm’s

and experimenter’s objectives differ, it might be challenging to find a common

ground. Although the experimenters should not contemn experiments that do

not fully satisfy their sophisticated conceptions, as those projects can help in

strengthening trust of companies, they should set some limits to preserve their

independency as noted in List (2011). Of course this potential limit is not and

even cannot be defined precisely as nothing is black and white. Therefore one

should rely mainly on his own intuition.

The ideal firm to collaborate with should satisfy the following assumptions:

i) sufficient size; the firm should be large enough in order to allow an exper-

imenter to detect the true effect of a treatment convincingly,4

ii) trustworthiness; the firm should be reliable enough to prevent possible

dropping out of the experiment or clumsy cooperation.

Ideally, the researcher should be familiar with a particular market of interest

so that she would be able to understand its inner structure and relationships.

Understanding the functioning of the market was e.g. a crucial factor that al-

lowed the economist John List to conduct field experiments among the sports

card dealers successfully5. Moreover, the experimenter should also understand

the structure of particular firm(s) since relying on insiders’ information may

turn out to be unsatisfactory. When establishing cooperation within the or-

ganization, the higher the employment status of the related entity the better

the starting position for experimentation. To be more specific, a chief execu-

tive officer or a chief strategy officer behind the experiment might be the best

choices to work with participating firms. Further, those firms that have already

invested some resources under the experimental treatment are more likely to

accomplish the experiment as they have ”skin in the game” and consequently

they are likely to implement the researcher’s findings into their operational de-

sign. It seems that this is not caused by the better experiments but these firms

4For optimal sample size calculation see section 5.3.
5See List (2004).
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might simply trust in results more or they may feel obliged to use them since

they have actually paid for them. (List 2011)

A possible threat may represent a failure to detect the significant effect of

a particular treatment. As long as the experimenter conducts research on her

own, she can be disappointed by an unsuccessful project but nobody can blame

her. Yet, the profit firm is highly motivated to succeed. Thus, it is fundamental

to inform your experimental partner about the possibility of a failure. As List

(2011) argues, economists often do not have all the correct answers rather they

claim they dispose of tools to learn about the solution which would be stable

over time through relatively long searching process.

Ethics

Seeing that field experiments derive benefit from involving human subjects, a

control by an institutional review board administrated by an institution of

higher education or a funding agency is necessary. Local Research Ethics

Committees and Institutional Review Boards (IRBs) hold the office in the

USA, monitoring correctness of experimental research. These boards follow the

guidelines for working with human subjects reported in the Belmont Report

(1978), stating the three fundamental ethical principles as respect for persons,

beneficence, and justice.

Since natural field experiments are conducted without the subjects’ aware-

ness of being a part of an experiment, the essential question is whether it is

ethically correct to behave in this manner. Generally, IRBs do not insist on

previous consent of the treated subjects if the following conditions are met:

i) the experiment contains no more than minimal risk,

ii) the fact that the subjects are not aware of being a part of the experiment

does not have any malignant effect on subject’s rights and welfare including

compensation, employment benefits, or mental well-being.

iii) the experiment could not be conducted otherwise,

iv) the subjects have to be informed about the participation in the experiment

at the end of the research.

The current concerns have been raised by suspicion that firms may prefer to

experiment on their own or to hire the for-profit consultancies that are not

subjected to the same limited ethical requirements to get advice. ”This trend
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might reduce the involvement of academics in field experiments and create a

strong selection among the type of experiments that can be subject to scientific

scrutiny.” (Bandiera et al. 2011a)



Chapter 6

Proposed Experimental Design: A

Case Study

In this chapter I present a hypothetical case-study applicable in the Czech

Republic as an example of a simple field experiment and practical application

of best practices formulated in the previous chapter.

The experiment is targeted to scrutinize the power of effective time alloca-

tion of chief managers in a certain international retail chain company selling

groceries. Application of the experiment would be a great opportunity for both

the scientists to verify the effect of managerial time-allocation experimentally

and the company to improve its performance at the same time if possible.

Although various trainings have become an inherent part of firms’ strategy,

evaluating their isolated effect is substantially rare. Yet, economists dispose of

tools for saying whether these trainings are actually worth.

6.1 Related Literature

Time management and generally management style has been the topic of in-

terest in economics for relatively long time. For example Orpen (1994) con-

ducted a field experiment investigating the effect of a time-management course

in an Australian manufacturing company on its employees and their own atti-

tude towards time allocation among various work activities. Yet, the literature

examining the effect of time-management on firm’s performance is relatively

scarce and related experimental evidence is non-existent.

I found an inspiration for this experimental design in Bandiera et al. (2011b),

an empirical study which shows that the managerial allocation of time can have
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a significant impact on firm’s performance. The authors surveyed 94 Chief Ex-

ecutive Officers (CEOs) employed by leading Italian companies on allocating

their time among several work activities. In order to simplify classification they

categorized these activities according to whether the CEOs interacted with in-

siders (i.e. employees of the firm) or outsiders (i.e. people external to the firm).

The motivation lies in comparison of two competing theories claiming that on

one hand an important part of CEO’s job has to be done outside the firm while

on the other hand a significant portion of these ”outdoor” activities may not

represent any benefit for the firm. They arrived to very impressive results that

can be summarized into three following findings

i) CEOs who work for more hours per week spend more of their time with

insiders than with outsiders, particularly in one-on-one meetings,

ii) CEOs who work for firms with better governance spend their time with

insiders more than outsiders alone,

iii) spending time with insiders has a positive effect on firm’s performance

while spending time with outsiders does not, more specifically an increase

in time spent with insiders by 1% increased productivity by 1.22% while an

increase in time spent with outsiders by 1% raised productivity by 0.22%

only.

Therefore these findings suggest that the allocation of time does matter indeed

and can significantly improve the firm’s productivity, i.e. a value of sales per

employee. Moreover, it seems that work activities involving insiders are more

beneficial to the firm.

6.2 Experimental Design

The experiment would take place in a certain international retail chain company

selling groceries. The national head office administers approximately 250 local

branches allocated mainly in the larger cities. Each branch is headed by a

chief manager responsible for successful operation of the branch, managing

employees, hiring strategy and customer service. Thus the chief manager’s

scope of work involves working with insiders as well as with outsiders who

presumably occupy a smaller portion of working hours.

The experiment could be classified as a within field experiment as it ex-

amines chief managers within a single firm. Although a lot of literature on
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managerial practices is devoted to experimentation across firms1, a within de-

sign effectively eliminates demanding negotiations that can emerge with a large

number of companies.

First, the chief managers will be asked to fill in a short questionnaire on

their time-management, i.e. to describe their work activities during an average

day. Then a part of chief managers, i.e. a treatment group, will be invited to

complete an intensive course focused on time-management. Apart from having

a control group, I am planning two treatment interventions:

1. participants will undertake an intensive time-management course

2. participants will undertake an intensive time-management course finished

by a short test which they will be obliged to pass.

Therefore, I formulate hypothesis as follows

1. H0 : τ1 = 0 & H1 : τ1 6= 0

2. H0 : τ2 = 0 & H1 : τ2 6= 0

where τ1, τ2 denote the treatment effect of the interventions. Moreover, at

the end of the following month the same survey as the previous one will be

conducted in order to measure the subjective impact of the course. Therefore

although all the chief managers will be asked to fill in two questionnaires, only

a portion of them will be exposed to the experimental treatment.

Type of intervention Planned sample size
Treatment group 1 1. 63 (68)
Treatment group 2 2. 63 (68)

Control group - 63 (68)

Table 6.1: Experimental Design.
Sample sizes adjusted for the expected attrition are in
parentheses.

Source: Author

Based on the related literature I assume that time-management course should

increase the productivity in all the treated branches especially when considering

the training finished by the compulsory test, allowing me to reject both null

hypothesis. I will measure the treatment effect by comparing productivity in

1See section 4.2.
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the branches, i.e. a value of sales per employee before and after the experimental

treatment in the control and treatment groups. Moreover, I will compare the

questionnaires and scrutinize whether the changes in productivity are somehow

correlated with work activities involving the outsiders and insiders. Again

I assume those chief managers who will intensify their interaction with the

insiders after the training, will improve their branches’ performance. Moreover,

I assume the treatment effect to be non-linear since each chief manager disposes

of his own time allocation.

6.2.1 Optimal Sample Size

I calculate the optimal sample size according to the manual in section 5.3.

Seeing that the treatment is dichotomous while the outcome continuous I use

the formula 5.8. Moreover, I have to take into account different costs of applying

the control and treatment using the formula 5.10. Since I do not know variances

in both control and treatment groups, it would be ideal to design and conduct

a pilot experiment that would estimate the variances in both groups as the

prior empirical evidence does not provide a sufficient source.

Meanwhile, I assume the variances and sampling costs to be equal to obtain

at least some idea about a sample size. Thus, I use the formula 5.7 and obtain

n∗
0 = n∗

1 = n∗ = 2(1.96 + 0.84)222 .
= 63 (6.1)

since t0.05/2 = 1.96, t0.8 = 0.84 and σ
δ

= 2 as I would like to detect a 0.5 standard

deviation change in the outcome variable at 5% significance level setting power

of the experiment to 80%.2 Thus I would need approximately 63 chief managers

in each treatment cell.

6.3 Threats to Analysis

6.3.1 Information Spillovers

Information spillovers represent one problem to an analysis, as information

might be shared and exchanged among participants. Therefore an experimental

treatment can generate the spillovers that inconveniently affect subjects in a

control group. To be more specific active communication among chief the

2This size of the effect I want to detect is based on the general example in List et al.
(2011).
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managers may inform managers in the control group about the training and

thus they might adapt their behaviour they were not intended to exposure to

the treatment though.

When information spillovers are likely to be created and jeopardise the re-

sults, it is crucial to optimize experimental design in order to estimate their

magnitude and extent ex ante. One feasible solution particularly for this ex-

periment would be exploitation of the variation in exposure across the groups

arising due to randomization. More specifically, I would ask each chief manager

to name three other chief managers he communicates with the most often, and

consequently compare changes in both branches’ performance and allocation of

work activities among peers of the treated managers to that of the peers of the

controlled managers, allowing me to estimate the extent of the informational

spillovers. I do not consider the information spillovers likely to arise, however,

as chief managers are employed in branches across the whole country and do

not interact with each other frequently.

6.3.2 Attrition

Attrition3 of subjects may deliver another complication. Random attrition

that can be caused by e.g. managers quitting the job for reasons that are not

related to an experimental treatment will not bias estimates but reduce the

statistical power of the experiment. Nonetheless, attrition that is correlated

with the treatment may bias estimates. For example some chief managers

might be frustrated by the obligatory training and may reject to reply to the

questionnaire or even give notice. On the other hand the managers from the

control group may feel disadvantaged by opting out from the training, leaving

the original sample. Such attrition is very difficult to solve ex post and therefore

it is crucial to take necessary measures during the process of data collection. If

not, there exist statistical techniques designated to solve attrition problems4.

I do not assume attrition to be a problem in the experiment since various

trainings have become convention in modern employee education and moreover

the experiment is not intended to last for a long time.

3For definition of attrition see section 3.2.2.
4See e.g. Duflo et al. (2007).
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6.3.3 Other Issues

Other problems might arise when conducting surveys. In the analysis of Bandiera

et al. (2011b) the data on CEOs’ working activities were tracked by their per-

sonal assistants. As our chief managers do not dispose of their own PAs, they

will be asked to complete the questionnaires on their own. Thus they receive

an opportunity to adjust their answers and diverge from the truth trying to

seem to work harder.

Another complication might occur if the experimental results are not flat-

tering. Since the firm is for-profit one, it is highly probable that it does not

want to publish unpleasant results that can harm its reputation.
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Conclusion

In this thesis I have focused on field experimentation with firms. Field exper-

iments constitute a new modern way how to get insight on various economic

topics. My goal has been to introduce the field experiments as a powerful tool

to answer many economic questions from which both groups, the economists

and the firms, may profit. Moreover, I formulated best practices, a set of basic

principles that is convenient to follow when one wants to arrange a firm field

experiment, based on the current state of the arts known in the field experi-

mentation.

Although lab experiments are relatively cheap and easy to conduct, they

take place in an isolated lab environment, involving abstract tasks or commodi-

ties traded. Moreover, they typically incorporate student subjects available to

experimenters since they operate in the same academic environments. There-

fore, the lab experiments often encounter criticism of inability to deliver realistic

results as the outcome might be affected by ubiquitous artificiality. This was

a stimulus to modify economic experiments in a manner of accounting for un-

intended behavioural changes stemming from a certain portion of artificiality.

Natural field experiments embody the most natural type of controlled economic

experiments as they take place in the natural environment of the subjects that

are not aware of being a part of the experiment. When applied in firms, the

natural field experiments can significantly increase firms’ performance, reduce

their costs or improve their market position by isolating the effect of experiment

from other influencing factors.

To make it clear I do not say which experimental method is better as they

both dispose of certain pros and cons. Rather I have tried to present the field

experiments as an advantageous way to go for both economists and firms.
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First, I have provided the outline of the field experiments with firms. The

field experiments with firms consist of two main strands, i.e. the field exper-

iments within a firm and field experiments across firms. The former views

an individual worker or a firm division as the unit of observation and is usu-

ally designed to solve the classic principal-agent problem. They investigate

how monitoring rates affect workers in terms of shirking, how large effect has

varying of monetary incentives on productivity or social relationships among

workers. Recently, new topics such as the effect of providing feedback to em-

ployees or non-monetary incentives have come to the intensified discussion. At

the selected examples of the field experiments conducted earlier, I have pre-

sented how a researcher may solve these principal-agent issues while testing

economic theories. The latter regards a firm as the unit of observation and is

designed to understand a firm operational structure. That could be investi-

gated by varying key inputs such as capital or labour. Thus, an experimenter

may vary physical capital, i.e. firm’s resources and observe the effect on re-

turns or fluctuate managerial capital by employee training or by hiring strategy

targeted to attract high-skilled workers. A special area of interest represents

discriminatory hiring strategy. Last but not least, I have focused on the field

experiments with public sector as they can significantly improve public state

operation. Again I have illustrated all these areas by describing an example of

the particular field experiment.

Second, I have formulated the best practices for successful cooperation be-

tween experimenters and firms. To assure the experimental design to show the

true effect of the treatment, it is crucial to choose the appropriate random-

ization level and the appropriate sample size. Randomization at a group level

might be an adequate method if randomization at an individual level turns out

to be too expensive and vulnerable to spillovers. Furthermore, I have provided

a guideline to calculate the optimal sample sizes of both control and treatment

groups. When establishing cooperation, an experimenter should choose a reli-

able firm as a partner to prevent possible communication problems. Moreover,

she should inform the firm about all the possible outcomes since it is possible

that she will not be able to detect any significant effect. Since firms are mostly

not aware of possibility of the field experiments, the proper communication

between them and an experimenter is fundamental. I have concluded with a

design of a possible case study projected to improve large retail food chain

productivity by a time-management training course for their chief managers.
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