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Abstract

This article investigates the potential for advancing experimental economics through the

implementation of collective experiments. Historically, the discipline was deemed unsuitable for

experimentation. However, the maturation of its theoretical and technical foundations eventu-

ally facilitated the integration of experimental methods. Despite these developments, the study

of collective processes remains largely underexplored in experimental economics. This gap stems

from historical, methodological, and technological barriers that have limited the development of

protocols tailored to collective experiments. The article emphasizes the transformative potential

of minimizing intermediaries and leveraging innovative tools to gain deeper insights into col-

lective dynamics and processes. It concludes by advocating rethinking research infrastructures,

i.e, experimental laboratories, to support this emerging methodological framework, opening new

avenues for understanding collective behaviors in controlled experimental settings.
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1 Introduction

For a long time, economics was not considered an experimental discipline. Although some disci-

plines, such as biology or chemistry, are recognized as experimental, economics has only resorted to

experiments in recent decades. In order to understand why economics was not considered suitable

for experimentation, we need to consider the context and stage of the economic field at the time.

Friedman and Sunder [1994] argue that a discipline’s context determines its ability to conduct

experiments, rather than the discipline being inherently experimental or non-experimental, i.e., a

discipline will only become experimental when the theories and the techniques in use allow it. Even

hard sciences, traditionally characterized as experimental, initially engaged in such methodologies

at different points in history. This was the case for physicians, who only implemented experimental

protocols during the 16th century, or chemists and biologists, who resorted to experiments during

the 19th century — several centuries after physics but only a few decades before psychology, one

of the first experimental social sciences. Experimental economics followed this pattern, and its

development over the last century is a consequence of the shift from the inherent non-experimental

nature of the discipline to the gained legitimacy of running experiments in a controlled environ-

ment. In the same vein, Weisberg and Muldoon [2009] state that any research approach can be

characterized through four different components: “(1) the research questions being investigated, (2)

the instruments and techniques used to gather data, (3) the methods used to analyze the data, and

(4) the background theories used to interpret the data” (p. 228). Given the importance of these

four components in shaping a research approach, directing our attention toward them might reveal

the reasons behind the delayed emergence of experimentation in economics. The intuition further

developed in this work is that economics could finally resort to experimentation because the four

elements constituting the experimental research approach aligned with the economic field at that

time. In other words, research questions close to the interests of the economic field were considered,

the instruments and techniques required to run experiments appeared and grew on a larger scale,

the method used for data analysis suited the approach, and finally, the background theories aligned.

With the inherent non-experimental nature of economics being discarded, the experimental

field has seen a dramatic increase in interest and publications, and economists outside the realm

of experimentation allocated credit to this new methodology. One of the most salient examples of

the experimental methodology’s quick development is from the work of Samuelson and Nordhaus,

who, between two editions of the same book on the basic principles of economics, changed their

tune on this issue. In 1985, the authors supported that “economists cannot perform the controlled

experiments of chemists or biologists because they cannot easily control other important factors.

Like astronomers or meteorologists, they generally must be content largely to observe.” [Samuelson

and Nordhaus, 1985, p. 8]. Less than ten years later, the same authors considered experimental

economics as an “exciting new development” [Samuelson and Nordhaus, 1992, p. 5].

Year after year, experimental economics has established itself as a methodology and field of re-

search in its own right, enabling the study of individuals’ behavior, decisions, and actions. Nonethe-

less, although experimental economics has now become a significant part of the economic discipline
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and a cornerstone of microeconomics, the existing literature lacks a focus on adapting this method-

ology to study collective processes and interactions between subjects. While numerous experimental

protocols aim to observe behaviors in situations of interdependence, such as public goods or dicta-

tor games, it is rare to find references that do include interactions between subjects, even more so

when those interactions are not regulated by an interface, either physical or digital. In fact, while

the study of individuals has facilitated the aggregation of the behaviors, decisions, and choices of

economic agents, the group as a unit of analysis has received very little attention. Thus, the issue

is the fundamental difference between examining aggregates of individuals and studying a proper

entity such as a group. This lack of focus on the collective dimension is all the more damaging given

that, as will be explained later, (experimental) economics is naturally rooted in collective processes.

Nonetheless, based on previous considerations, we assume that this gap in experimental economics

was not intentional but rather due to the state of the prevailing approach towards conducting exper-

iments at the time. Indeed, the context in which the first experimentalists evolved largely influenced

their decisions as to the proper conduct of experiments in economics, leading them to formulate

founding principles in specific directions, leaving little room for the development of a collective

approach to experimentation. Today’s literature is still based on these same principles, making

it difficult to move away from them. This work reflects on these elements and demonstrates how

experimentalists could carry out the changes required to develop collective experiments, allowing a

deeper understanding of collective processes.

This work is articulated into four distinct parts. Section 2 considers historical and methodolog-

ical insights on the prevalent experimental method in economics. Then, Section 3 focuses on the

rationale for conducting collective experiments. Section 4 and Section 5 respectively underline the

need for removing intermediaries and using innovative tools and technologies to increase the poten-

tial of experimental protocols in the context of collective experiments. Finally, Section 6 provides

the concluding remarks and reflections on this work.

2 Historical and methodological insights

2.1 Development of the experimental methodology

As highlighted in the first lines of this article, beginning as a theoretical and observational disci-

pline, economics has recently been portrayed as an experimental one. In its simplest definition,

experimental economics can be described as a methodology driven by research questions in eco-

nomics, with the aim of generating and collecting data in a controlled environment to observe

subjects’ decisions, actions, and behaviors. Over the last 70 years, this stream of research has

gained recognition despite being relatively young compared to the extensive history of economic

sciences. However, while the term experimental economics only appeared in 1967 in the work of

Heinz Sauermann [Roth, 1995], determining the origin of the method is more complex. The aim

of this section is not to provide a complete history of the experimental field but to shed light on

certain key elements, especially in consideration of other factors discussed here.
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Before going into more detail on these issues, it is important to note that this work is primarily

interested in experiments in a controlled environment within an experimental laboratory. How-

ever, it should be noted that the development of the experimental methodology in economics has

not only led to the establishment of laboratory protocols but also led to other branches of experi-

mentation. These include field experiments (where observations are produced from “(i) a random

allocation of individuals to the treatment, but (ii) in a ‘natural’ or ‘real’ environment” [Jacquemet

and L’Haridon, 2018, p. 83]), natural experiments (where “the experimenter does not establish the

perturbation but instead selects sites where the perturbation is already running or has run” [Dia-

mond, 1986, p. 12]), or even simulation experiments (where “simulation [is] a numerical technique

for conducting experiments with certain types of mathematical and logical models describing the be-

haviour of an economic system on a digital computer over extended periods of time” [Naylor et al.,

1967, p. 1316]). These other ramifications of the experimental method, not being included in a

laboratory context, important though they are, will therefore not be a central element of the pages

to come.

The origin of the field

If several authors have shown interest in the history of experimental economics [Buda, 2000, Cot

and Ferey, 2016, Serra, 2012a], all seem to agree that the first formal protocol was developed by

Vernon L. Smith in 1962, making him one of the founding fathers of the discipline. In reality,

Smith [1962]’s famous protocol was a response to the experiment carried out a few years earlier by

Chamberlin [1948]. As Smith explained later, he got his inspiration for this protocol when “[he]

was, wide awake at 3 a.m., thinking about Chamberlin’s “silly” experiment” [Smith, 1991a, p. 155].

More specifically, E. H. Chamberlin conducted this “silly” market experiment with his students,

wherein they engaged in pairs to discuss sale prices. After face-to-face negotiations, the buyers and

sellers reported their results to the teacher. This preliminary research protocol aimed to extend

Chamberlin’s theoretical work on how real-world markets deviate from the idealized concept of

perfect competition [Chamberlin, 1946]. Beyond this contribution, Chamberlin emphasized the

pedagogical value of such a method, allowing his students to play different roles in a market, and to

compare the situation in the classroom with real-world markets. But, what truly intrigued him at

the time was that “It is a commonplace that, in its choice of method, economics is limited by the fact

that resort cannot be had to the laboratory techniques of the natural sciences.” [Chamberlin, 1948,

p. 95]. Stressing the limitations of the experimental procedure then in place, Vernon L. Smith,

who was also interested in the problem of imperfect information, chose to modify Chamberlin’s

experiment by running it over several days and by introducing an auction market mechanism to

organize the negotiations between buyers and sellers. This raises the question of the true origins

of the discipline, or at least why Vernon L. Smith was and still is considered to be the founding

father of experimentation in economics. As a result, should the genesis of experimental economics

be attributed to Smith? To Chamberlin?

Let’s take Roth [1993]’s analogy on the discovery of America. According to him, the attribution
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of a discovery is often detached from its exact temporality but relates more to the moment when

the discovery is integrated into common knowledge. Although America had been visited before

Columbus, “After Columbus, America was never lost again” [Roth and Sotomayor, 1990, p. 170].

Serra [2022] takes over this analogy as the reason Vernon L. Smith was seen as the founder of

experimental economics: by taking the methodology from being highly novel to a methodology in

its own right.

In the end, although Vernon L. Smith is seen as the instigator of the first rigorous experi-

mental protocol, numerous steps have enabled the field of experimental economics to emerge. As

highlighted before, the development of the experimental methodology in economics was the result

of concomitant individual and isolated initiatives that shaped a favorable environment where re-

searchers benefited from the influence of others in other fields or geographical areas. In particular,

two regions resorted as fertile ground for experimental economics to develop: the United States

and Germany. Although these branches emerged at relatively the same time, they evolved sepa-

rately, with a thin bridge between Reinhard Selten in Germany and Austin Hoggatt in the US, who

discussed their work and experience. It is certainly for these reasons that the history of experimen-

tation in economics may seem more tortuous. The list of possible antecedents of the discipline is

long and creates disagreements around the first building block of experimental economics.

Looking back over the years, or even centuries, numerous episodes bear witness to the infancy

of the methodology. The groundbreaking book of von Neumann et al. [1944], the appearance of

business games in 1926 [Kaufmann et al., 1976], Wesley Clair Mitchell’s advocacy on the necessary

transformation of economics into an experimental discipline during the 37th Congress of the Amer-

ican Economic Association in 1924 [Mitchell, 1925], Bernoulli and the St Petersburg Paradox Roth

[1993], or even David Hume’s1 intuition to study human minds following a rigorous methodology

close to the one used in natural sciences [Moffatt et al., 2009, Sugden, 2006] are just a few examples

of the first steps of experimentation in the economic discipline. Paradoxically, we could even trace

the origin of experimental economics to the very prohibition laid down by Mill [1836], who denied

the moral sciences the possibility of resorting to experimentation, opening the door to discussion

and possible emancipation from this statement.

The shaping of the field

From the seminal work of von Neumann and Morgenstern [1964] on the “Theory of games and

economic behaviour,” a new impetus has emerged on the possibility of running experiments in

economics. However, it would appear that the discipline’s beginnings were difficult before accel-

erating some twenty years later. As a result, different perspectives were adopted to understand

the development of the experimental field, most of them choosing a linear historical approach re-

lating pivotal events or phases. Among them, Serra [2012a] distinguished four consecutive major

stages: (1) emergence (1945-1960), (2) commencement (1960-1970), (3) take-off (the 1980s), and

(4) maturity (since the mid-1990s). Cot and Ferey [2016] identified three phases: (1) the early

1In A Treatise of Human Nature [Hume, 1739-40].
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steps (1945-1970), (2) the foundations (1970-1990), and (3) the success (1990-2010). Yet, both of

them similarly chronicle the same dynamics that served the expansion of the experimental field in

economics.

While none of these approaches is incorrect, it also seems appropriate to put the evolution

of experimental economics into perspective through the prism of Weisberg and Muldoon [2009]’s

representation of a research approach. As a reminder, the authors present scientific approaches as

“narrow specifications of how an individual scientist or research group investigates the topic” and

distinguish “(1) the research questions being investigated, (2) the instruments and techniques used

to gather data, (3) the methods used to analyze the data, and (4) the background theories used to

interpret the data” (p. 228). Following the same logic, the central topic would be the individuals’

behaviors or decisions, expecting that this could be then divided into several branches for narrower

interests.

The alignment of research questions and background theories

To understand the development of experimental economics, it is important to comprehend what

research questions, but also which background theories, justified its expansion at the time and why

it was not the case before. We must first consider the experimental discipline’s main objective in

the social sciences beyond the economic question. The first aim of experimentation is to observe

and understand the behavior of individuals concerning their decisions and actions within a social

framework. As a result, the advent of experimental economics represented a novel approach to

investigating agents’ strategic behaviors from a fresh perspective that sparked considerable interest

within the economic discipline.

In its early stages, experimental economics pursued three primary interests: (1) individual

decision-making under certainty, uncertainty, or risky conditions, (2) decisions involving interactions

among a limited number of agents that could be modelled, and (3) impersonal exchange mechanisms

through market institutions [Serra, 2012a, Davis and Holt, 1993]. Regarding individual decision-

making, the literature highlights seminal works such as Thurstone [1931]’s exploration of indifference

curves, Mosteller and Nogee [1951]’s study of decisions in risky environments involving lotteries,

and the presentation of Allais’ Paradox at an international colloquium in Paris [Allais, 1953],

which challenged the predictions of expected utility theory. In terms of decision interactions,

notable experiments included the iconic prisoner’s dilemma by Flood [1958], testing non-cooperative

equilibria derived from John F. Nash’s theoretical work, as well as studies on negotiation in duopoly

and oligopoly by Sauermann and Selten [1959], Hoggatt [1959], and Siegel and Fouraker [1960].

Lastly, experimental studies on markets expanded significantly, starting with Chamberlin [1948]’s

initial work and subsequent contributions by Vernon L. Smith.

Nevertheless, the development of these research themes is not coincidental and demonstrates a

strong parallel with the state of microeconomics at that time. As stated by Guala [2010], “with

the slow exhaustion of general equilibrium theory [...], the turmoil in macroeconomics, and an

increasing disillusionment about econometrics, the seventies created the conditions for the seeds of
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the 1940s and 50s to finally blossom. Experimental economists were in a position to take advantage

of this situation.” (p. 104). Thus, under the hegemony of standard microeconomic theory, the

experimental methodology developed as an extension for the study of these research themes. Even

today, we find traces of this co-evolution in the choice of many experimentalists to base their work

on an initial theoretical model before conducting their experimental procedure. Thus, in a fairly

straightforward manner, the issues addressed above can naturally be linked to considerations in

the economic field, creating a bridge between experimentation and more conventional approaches

to economics. At the time, experimental economics, by examining real-world phenomena and

dynamics that the existing economic theories and models may not fully capture, was able to explore

a broader range of research questions by providing an iterative and dynamic contribution to the

discipline.

A final point that appears decisive in the development of experimental economics is its inte-

gration into the mainstream. Even though the first experiments in economics were conducted by

psychologists, for some researchers, “experimental economics originated as an outgrowth of game

theory” [Innocenti, 2000, p. 2]. As a result, game theory and experimental economics intrinsically

share common features when looking at their development. The most important common ground at

the time was their heterodox orientation, explaining why their effective introduction in the economic

field was postponed until the 1960s or 1970s[Innocenti, 2000]. In fact, it is crucial not to fall into

the relatively classic trap of considering the birth of experimental economics as based solely upon

a desire to validate or invalidate existing economic theories. In this sense, experimental economics

benefited from its duality, between exploring unknown strategic behaviors of agents and testing

already existing theories. However, for experimentation in economics to achieve its full potential,

it was also necessary to move closer to more conventional concerns in the economic field.

The implementation and growth of instruments, techniques, and methods to gather

and analyze data

If we reflect on John Stuart Mill’s warning on the use of experimentation in economics, we may

well ask what enabled this reversal, including in the collection and analysis of data. Over time,

economics became a science based on instruments [Morgan, 2023]. Indeed, it was when economists

began to consider the need for scientific rigour in their discipline that the door was opened to the

development of experimental methods [Cot and Ferey, 2016]. While we are aware that this growing

interest was concomitant with the increasing weight given to econometrics and modelling methods,

the experimental method, through the analytical tools available, could only emerge favourably. On

the side of statistics, it’s important not to overlook the fact that, over the decades, the notion of

“experimetrics” has become established, with a shift from more descriptive quantitative techniques

to the advanced use of econometrics. Indeed, while Siegel’s early work focused on non-parametric

statistical analysis, the development of the discipline showed a clear preference for the use of more

complex techniques [Vallois and Jullien, 2018]. Furthermore, regarding modelling, Guala [2012]

critically points out that “From Mill to Marshall it was more or less taken for granted that eco-
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nomics was mainly concerned with the study of “real-world” markets, it was now possible to argue

that economics was concerned with the study of whatever could be modelled by economic theory”

(p. 600) and to conclude that “the rise of modelling is probably the most relevant phenomenon for

the birth of experimental economics” (p. 600). The popularity of these analytical tools paved the

way for experimental economics as a complementary method for testing theoretical projections. Ex-

perimental economics not only validates or invalidates these projections but also refines hypotheses

and contributes to theoretical debates, especially when multiple theories are in opposition.

However, when considering the development of experimental economics, tools such as modelling

and experimetrics are not the only aspects to examine. Long before the results are analyzed,

the question arises of how data are collected. If the protocol from Chamberlin [1948] did not

seem to require much more investment in terms of material or tools, the rapid growth of the

experimental field can be explained by the emergence of complementary tools and technologies

facilitating the organization of experiments. As envisioned by Morgenstern [1954], the use of

computerised experiments has dramatically transformed economics and the prospect of developing

an established experimental field. This revolution was instigated by some pioneer researchers

whose initiatives have enabled the practice of computerised experiments to take root on a long-

term basis. Historically, it is possible to identify the first computerised laboratory for controlled

experimentation in economics, established by Austin Hoggatt in the 1960s. This specific shift from

pen-and-paper experiments to human-to-computer interfaces is all the more important knowing

that experimental economics could be then described as an instrument-based discipline where the

infrastructure itself, the experimental laboratory, is regarded as a location for generating data, as

well as the heart of experimental economics communities [Svorenč́ık, 2018].

As a central element in understanding experimentation in economics and its development, it is

necessary to understand how the empirical contribution and the methodological contribution have

co-evolved. However, growing interest in experimentation came with challenges. As it has been

underlined by Roth [1987] on his own experience, “When [he] began [his] own experimental work

about a dozen years ago, it was most convenient to publish the results in journals of psychology and

business” (p. 1). Similarly, Reinhard Selten, admitted that he had turned away from experimenta-

tion for some time because of the suspicion that reigned around the seriousness of the experimental

approach when he first started out [Selten, 2003]. Those breaks certainly influenced what Cot and

Ferey [2016] highlighted as a case of images of knowledge preceding the body of knowledge, i.e.,

the development of a field where the guiding principles or selectors emerged prior to the facts and

open problems [Corry, 1989]. In other words, a world where experimentalists had to first ensure

the scientific rigour of their protocols in order to defend the results emerging in the experimental

literature. This point is all the more important if we consider that the need for rigour in research

methods has led economists to shape a certain approach to experimentation, possibly hermetic to

any incursion into the complex study of collective processes.
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2.2 The fundamental principles

From testing to reshaping existing theories (’Speaking to Theorists’), by seeking to detect irreg-

ularities in individual behavior (’Searching for Facts’), or by evaluating and contributing to the

policy-making process (’Whispering into the Ears of Princes’), researchers have provided a wide

range of roles to their experimental protocols [Roth, 1986]. Beyond the sole scientific purpose of

experiments, this methodology has even taken on an additional role with experimentation as a tool

to promote learning [Chamberlin, 1948, Villion, 2010]. Regardless of the role assigned to the ex-

periments carried out by a researcher, the experimental methodology is based on a solid grounding

of specific fundamental principles reflecting the willingness of scientific rigour mentioned earlier.

To start with, experimental economics revolves around a fairly simple triptych: environment, in-

stitutions, and behaviors [Smith, 1982]. The environment encompasses all subjects’ characteristics,

such as preferences, distribution of costs, or dotations. Institutions constitute the set of rules gov-

erning exchanges between subjects. Behaviors, as a function of the environment and institutions,

are observed through the actions and decisions of subjects, along with their potential aggrega-

tion. These three components form the microeconomic system2, which underpins the experimental

method. As a result, experimental economics could be defined as studying changes of behaviors

relying on the environment’s modifications and institutions induced by artificial variations known

as treatments.

Beyond those theoretical considerations, experimentalists have developed a number of rules

and principles designed to structure the proper conduct of an experiment. While these principles

are manifold, all of them converge towards one goal: control. Control ensures replicability3 and

robustness of results. More specifically, control is defined as “the capacity to manipulate laboratory

conditions so that observed behaviour can be used to evaluate alternative theories and policies.”

[Davis and Holt, 1993, p. 15]. This is an essential cornerstone of the experimental methodology

because it enables researchers to establish a clear causal relationship between variables. Researchers

can effectively isolate the specific factor they wish to investigate while minimizing the impact of

nonessential factors, and any observed effects can be attributed to the manipulated variable rather

than being influenced by confounding factors.

Besides the aforementioned notion of replicability, other fundamental principles do shape the

way experimentalists run their protocols; among them are monetary incentives, deception, and

anonymity [Eber and Willinger, 2005]. To start with, it is mandatory to provide monetary com-

pensation to subjects for their participation in an experimental session. A distinction must be

made between two components of this payment: the fixed and the variable part. The first is un-

conditional and compensates the individual disutility generated by his or her participation in the

experiment. It can also be perceived as a ”moral debt” towards the experimentalist to ensure the

2In addition, Smith [1982] presents five precepts that shape the experimental methodology in economics: non-
satiation, saliency, dominance, privacy, and parallelism.

3Replicability is defined as the ability given to other researchers to reproduce a specific experiment and find
consistent results Davis and Holt [1993]. Understanding the experiment and how it was designed becomes crucial in
certifying its proper construction and internal validity.
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subject’s engagement in tasks. The second is often dependent on the subject’s behavior during the

experiment, mainly performance-based. This part of the payment provides incentives for subjects

to take the experiment seriously and make thoughtful choices closer to their real behavior.

Then, economists almost unanimously agree that it is prohibited to lie to the subjects taking

part in an experiment. The argument behind this ban is that a climate of suspicion might have a

harmful effect on subjects’ behavior if they were to discover that the experimenter had lied to them.

The possibility of a lie would then bias all behavior and distort the data collected. However, Hey

[1998] made the following point: “there is a world of difference between not telling subjects things

and telling them the wrong things. The latter is deception, the former is not.”(p. 397). As a result,

the perception of deception and all the grey areas that can appear is heterogeneous [Charness et al.,

2022]. It is, therefore, clear that when designing an experimental protocol, the researcher walks on

a tightrope and, depending on the interpretation of each person, the researcher’s choices may be a

genuine lie, a simple omission, or an ambiguous language.

In addition, experimentalists rely on anonymity, which prevents subjects from identifying each

other and allows experimentalists to limit social contagion problems or undesirable effects of possible

interactions between them. The principle of anonymity can then be extended to a double-anonymity

where the subject is also unaware of who the experimenter is. Whether it is single or double

anonymity, the principle protects the researcher from losing control over his or her experimental

setting.

Yet, another fundamental principle should also draw our attention. Decontextualization, or

limited contextualization, allows experimentalists to observe decisions and behaviors true to the

artificial variations induced by treatments instead of contextual elements that may pollute the

results. In other words, subjects will act in the laboratory as they would act in the real world

based on their own experiences and what they naively understand from the presented institutions,

not based on their interpretation of a specific role or vision assigned to them by the experimental

design, which would create a loss of control over the environment. Since the experimentalist will

not be able to control how the context is perceived and envisaged by the different subjects in a

way that is unique and specific to each, it is preferable to eliminate this context. A nuance can

be added to this rule in the case of protocols with a decision support perspective, where context

specification can be beneficial [Eber and Willinger, 2005].

The last two principles will be the main focus of the next sections. Indeed, both anonymity

and decontextualization have major implications for the place of economics within experimental

methods in social sciences and also for the investigation of collective processes in an experimental

context. The reason why this focus is interesting lies in the idea that such founding principles of the

discipline have formed a straitjacket around what can and can not be considered in an experimental

approach. Our initial premise is the following: experimentalists might consider that Chamberlin

[1948] underestimated the effect of the context, and possibly non-anonymity, in his classroom

experiment as this could explain the discrepancy between Smith [1962] and his first results [Rullière,

2003]. In fact, when Vernon L. Smith modified Chamberlin’s experiment due to biases introduced
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by the pre-existing relationships between the students, he stated good practices and first rules on

how to run an experiment. However, could not the problem raised by Vernon L. Smith have been

approached differently? An alternative approach might have been to understand and incorporate

these disruptive elements into the experimental procedure. Therefore, the fundamental principles

that did not really change since the early days paved the way for experimentation in economics

but may have also created excessive path dependency for the lack of development of collective

experiments.

2.3 The inherent role of the collective in experimental economics

Even though experimental economics is often referred to as an individual-focused field, it is rooted

in collective processes. If this statement might seem surprising, we need to go back to the very

definition of economics and the major role played by the collective component. In its most simple

definition, economics is interested in the allocation of scarce resources in societies where needs are

infinite. This allocation takes the form of exchanges between agents, where the exchanged element

can take multiple forms encompassing both tangible and intangible goods. However, another way

to consider those exchanges is to conceive it through the prism of interactions. In fact, the societies

we live in are shaped by all the social interactions that occur in our daily lives. These interactions

can take infinite forms, going from buying from the local grocery shop, taking a course at university,

or working on a joint project in a team within an organization. The study of these interactions is

all the more important because they are based on the principle of the interdependence of agents.

Interdependence is defined as “the fact or condition of depending each upon the other; [a] mutual

dependence”4. This creates a bidirectional relationship between the social interactions of agents and

their decisions and behaviors as they influence each other as they go along. Although an individual

approach may be appropriate for the study of an economic phenomenon, the fact remains that this

individual aspect is part of a larger, more complex, collective whole.

We can then ask ourselves how this collective aspect translates into the various areas of eco-

nomics and, more specifically, into experimental economics. If experimental economics is often seen

as the study of individuals’ decisions, behaviors, and actions, it would be incorrect to assume that

the experimental literature completely overlooked all collective phenomena. In fact, research has

been conducted on the outcomes of collective decisions, primarily focusing on the individual (or

aggregated) behaviors and gains that result from such decisions. However, additional and deeper

collective aspects of these interactions have often been excluded, with limited attention given to un-

derstanding the underlying mechanisms at play. Thus, the primary emphasis has been on analysing

how individuals are affected by these interactions rather than delving into the intricate dynamics

and processes driving these interactions.

Historically, experimental economics has been developed around three main interests: markets,

individual decision-making under uncertainty, and interdependency situations [Davis and Holt,

1993, Serra, 2012a]. This led to the collision between two worlds, that of mathematicians and game

4Definition from the Oxford English Dictionary (July 2023)
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theorists interested in negotiation, bargaining, or coalition building, and the field of experimenta-

tion. Among them were Kalisch et al. [1954], stating that “because of the relatively undeveloped

status of the theory, the authors feel that the use of an experimental approach is strongly indicated.”

(p. 302). Eminent names from the world of game theory, such as Thomas C. Schelling, Martin Shu-

bik, or John F. Nash, have taken part in experiments to help bring these two disciplines closer

together. Thus, when examining the main themes from the early days of the discipline, it is evi-

dent that experimentalists recognised the importance of interdependence among economic agents.

The focus on interactions was present from the beginning. The primary difference between this

early collective aspect and what will be discussed in the following sections lies in the experiment’s

purpose. While interactions were embedded in the experiments’ mechanisms or institutions, they

did not critically examine the induced collective processes stemming from subjects’ interactions.

As a result, it is crucial to explore the various types of collective processes encompassed within the

existing experimental literature to understand how they have been studied (or not).

Based on our initial premise, social interactions greatly influence our behaviors and choices,

making their study challenging due to the diverse range of individuals involved and the complex

environmental factors at play. Given the intricate nature of social interactions and collective pro-

cesses, the experimental methodology emerges as one of the most viable and advantageous means

to investigate the fundamental mechanisms behind them. We then need to define the phenomena or

types of interaction in question. In fact, competition, cooperation, coopetition, and collaboration

are ways individuals or groups can interact and work towards the same goal or objective. However,

they differ in the relationships and dynamics between the involved parties. First, competition refers

to a situation where individuals or groups strive to outperform each other to achieve a goal or win a

prize. Competition often involves a sense of rivalry and the desire to be the best or to come out on

top. In a different direction, cooperation refers to the act of working together towards a common

goal or objective. It involves individuals or groups actively contributing to the achievement of the

goal, but they may be working independently rather than coordinating their efforts. Then, coope-

tition is a concept that combines elements of cooperation and competition. It refers to a strategic

approach where individuals simultaneously collaborate and compete with each other in order to

achieve mutual benefits and maximize their own competitive advantage. Finally, collaboration in-

volves more direct and active coordination between individuals or groups. It involves a higher level

of interaction and communication, as well as a shared decision-making process. However, in the

overwhelming majority of studies on interactions, the focus is on individual characteristics (e.g.,

altruism in a public good game) and/or the aggregated individualized outcome (e.g., individual gain

in a dictator game compared to other subjects) by disregarding the social interaction process lead-

ing to that outcome, resulting in scarce references on those dynamics. In the end, we can observe

that the current literature in experimental economics on possible collective aspects of behaviors is

often limited to certain dynamics (competition, cooperation, or cooperation) but neglects others

(such as collaboration). This is a crucial point, and Section 3 will explore how to address it.
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2.4 Distinguishing factors from other disciplines

In order to understand experimental economics, we certainly need to dig into its development over

time and the fundamental principles, but it might also be thought-provoking to compare it with

other experimental disciplines that focus on similar phenomena, even though their principles or

methodologies might differ. This is especially the case for psychology when we consider that the

first experiments on economic phenomena were run by psychologists who specialized or were inter-

ested in decision-making or negotiation. In addition, it should not be forgotten that experimental

economics has also given rise to behavioral economics, whose central principles are based more on

the psychology of agents. This splintering of the discipline was not insignificant at the time, and the

leading figures, Amos Tversky and Daniel Kahneman, made their differences clear with a return to

the roots of experimentation anchored in the work of psychologists. This close relationship justifies

comparing these two disciplines, including their similarities but also theoretical or methodological

differences.

Focusing first on their shared characteristics, both psychology and economics, as social sciences,

are interested in individuals’ decisions, actions, and behaviors. The strong connection between

them, which also laid the groundwork for the emergence of experimental economics, mainly relies

on their mutual perspective on the non-rationality of individuals. For this reason, Reinhard Selten,

influenced by the work of Herbert Simon, underlines that “the structure of boundedly rational

economic behavior cannot be invented in the armchair, it must be explored experimentally.” [Selten,

2024].

If these two disciplines are similar in this respect, then we might wonder what has caused them

to go off course and set themselves apart. While experimental economics has certainly found solid

foundations in the early experimental work of psychologists, again, it has also naturally taken an

interest in the work from the existing economic approaches and, more specifically, within game

theory, as already described in Section 2, and the importance given to rules and institutions Smith

[1962]. This can also be identified through one major concept already mentioned in the fundamental

principle of experimental economics: contextualization.

As a starting point, while economics tries to suppress the context as much as possible, psychol-

ogy attaches great value to it. Ariely and Norton [2007] defend that the main difference between

economics and psychology, when it comes to experimental approaches, relies on the type of abstrac-

tion induced by the protocol. While bringing a phenomenon into the laboratory, economists aim

to capture only essential elements and dispose of contextual factors as “having a general normative

theory allows for very general abstraction” (p. 337). On the contrary, psychologists consider that

all decisions are sensitive to the context and that bringing such specific context to the laboratory

enables the researcher to observe behaviors as they might occur in the real world. This divergence

in terms of abstraction justifies, to some extent, the theoretical and methodological differences in

terms of incentives and deception [Ariely and Norton, 2007].

On the one hand, as was highlighted earlier, payment of the subjects taking part in an ex-

periment is compulsory in economics. This has been justified by the willingness to trigger certain
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behaviors, the assurance of providing sufficient cognitive effort, or the perception of a moral debt to-

wards the experimenter. However, there appears to be a sharp theoretical divide between economics

and other social sciences when it comes to those financial incentives [Camerer and Hogarth, 1999].

Smith [1991b] attested that financial incentives “are commonly absent in research of psychologists.

This has made their work vulnerable to the criticism that the results are not meaningful” (p. 887).

In fact, unlike economists, psychologists do not resort to financial incentives due to pragmatic, the-

oretical, and ethical considerations [Hertwig and Ortmann, 2003]. However, it is interesting to note

that this distinction in the method of remunerating subjects has not always been such a clear-cut

between economics and psychology. If we can trace the origins of experiments in economics back

to the seminal work of psychologists, the same applies to remuneration practices. The first time

subjects were paid in an experimental context was in the work of Sidney Siegel, then a psycholo-

gist, who was to be a major inspiration for the work of Vernon L. Smith, including on this point.

Siegel’s work focused on the importance of real incentives in motivating subjects. Over the years,

psychologists turned away from this practice, leaving the use of remuneration as a characteristic of

economic experiments. Amos Tversky did not hesitate to rule and reiterate that paying subjects

during an experiment was a bad practice [Serra, 2022].

On the other hand, when it comes to experimentation in psychology, there exists no ban on

the use of deception in a protocol. In fact, psychology does not recognize any problem related

to a possible negative effect on subjects’ behavior, as is the case in economics, and can even

consider it more a requirement than a choice [Kimmel, 1998]. This is strongly related to the value

attributed to contextual factors and the need to bring subjects to a specific situation. Conversely,

economists perceive deception as a threat since the protocol does not require it due to the introduced

abstraction, and it might be the cause of detachment from the real-world situation.

In addition to the differences in contextualization, psychology seems to have given greater

prominence to subjects interactions, as anonymity does not hold such a strong role of control in

experiments. Indeed, psychologists and experimenters in psychology seem to consider anonymity as

a research question in itself [Spears, 2021] more than an instrument for control. This explains why

anonymity is generally not considered a fundamental principle for good practices in experimentation

by psychologists, in contrast to its high importance in economics.

Beyond this fairly descriptive comparison between these two branches of experimentation in

social sciences, there is a real interest in examining the similarities and differences between psy-

chology and economics in setting up an experimental protocol. More particularly, as two disciplines

in their own right, it does not seem that one is more valuable than the other in terms of the validity

of its results.

The reasoning set out in this work highlights the idea that the methodological principles of a

scientific approach can evolve over time as progress in data capture and collection leads to more

solid and reliable results. Although certain disciplines may have originated from others before fully

diverging, as in the case of experimentation in economics, which partly stems from psychology. This

does not prevent these disciplines from advancing by incorporating new shared insights. While a
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collective approach to experimental economics may seem to deviate from the established rules of the

discipline, the broader experimental approach in the social sciences relies on various principles that,

while sometimes discordant, are still valid. Understanding the practices of researchers who have

already investigated the collective aspects of experimentation would contribute to implementing

new practices in economic analysis.

3 Rationale and Implications of Conducting Collective Experi-

ments

Social interactions greatly influence our behaviors and choices as much as behaviors and choices

are influenced by social interactions. This makes the study of both even more challenging when

researchers try to embrace the wide and diverse range of individuals involved and the complex en-

vironmental factors at play. In order to better understand these phenomena, one possible approach

is experimentation and, more precisely, the use of collective experiments. As exposed in previous

sections, laboratory experiments allow for observing behaviors in a highly controlled environment.

The statement made in this article is that laboratory experiments do not allow researchers to study

at their full potential the social interaction phenomenon due to the rigidity of established princi-

ples that would diminish the validity of their protocols. However, as a complementary method,

field experiments offer the possibility to have a more natural representation of the phenomenon

in terms of environment and sample. The distinction made between laboratory experiments and

field experiments becomes relevant since what makes one of the strengths of field experiments, i.e.,

ecological validity5, represents the vulnerability of laboratory experiments, even more so when it

comes to collective experiments. This section argues that this inherent limitation comes from the

fundamental principles of anonymity and isolation of subjects in experimental economics, where

the solution to this issue is twofold: the removal of intermediaries and the reconsideration of data

collection.

3.1 Definition of collective experiments

Yet, before examining the potentially limiting principles of the experimental method in economics,

it is necessary to delve into the very definition of collective experiments. Collective experiments

rely on two main necessary conditions. First, the capacity of such experiments to observe and

capture collective processes. Second, the fact that subjects interact directly with each other without

an imperative or systematic intermediary regulating their exchanges. We define an intermediary

as the deliberate virtual or physical separation of subjects, which creates a sense of distance and

artificially restricts their potential interactions, e.g. the computer interface widely used in the

5The ecological validity is defined as “the relation between real-world phenomena and the investigation of these
phenomena in experimental contexts” [Schmuckler, 2001, p. 420] — the degree to which the results of a study reflect
the natural, everyday environment in which the behavior or phenomenon being studied would occur. Ecological
validity is considered a subtype of external validity [Andrade, 2018].
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experimental literature. The use of the word systematic is crucial because it prevents researchers

from using intermediaries unless this is required to address a specific research question. To provide

an illustration, let’s consider an experimental scenario where subjects engage in interactions via

video calls. In this case, if the researcher employs this intermediary to replicate and simulate a real-

world phenomenon rather than solely for the purpose of maintaining control, we can classify it as a

collective experiment. In simpler terms, this second necessary condition emphasizes the significance

of non-regulated interactions, recognizing the value of exchanges that are not impeded by excessive

control. We will return later to the motivations behind this choice and the importance of such a

change. As a result of the two conditions mentioned above, we define a collective experiment as

an experiment enabling the observation of collective processes by means of the social interactions of

subjects without a systematic intermediary.

It also becomes crucial to nuance the very definition of collective experiments to differentiate

possible scenarios. This distinction is made according to the modalities of interactions and the

nature of the outcome. When implementing a collective experiment, one researcher must recognize

that the presence of a collective outcome alone does not determine the collective nature of the

protocol. In fact, it is also defined by the effective interactions among subjects and how they result

in specific decisions and behaviors. Our definition of a collective experiment should not be perceived

as a straitjacket but more as a spectrum of possible experimental settings relying on the strength

of the collective characteristics of the protocol. Figure 1 considers the aforementioned aspects of

interaction regulation and experimental outcome types by incorporating two fixed elements: the

exclusion of intermediaries driven by control rather than experimental design and the constant focus

on collective processes. This table serves as a helpful tool for researchers to determine whether their

experimental protocol aligns with our definition and, if it does, where to situate it on the spectrum

of collective experiments.

First, situated at the intersection of unregulated interactions and collective outcome, such exper-

imental protocols represent the one end of the spectrum with the most advanced type of collective

experiment. Then, loosening one constraint at a time, protocols situated at the intersection of

unregulated interactions and individual outcomes or regulated interactions and collective outcomes

both belong to our spectrum of what a collective experiment is. Finally, at the intersection of

regulated interactions and individual outcomes, we consider collective experiments at the other end

of the spectrum where the collective dimension is most diminished. In any case, no experimental

protocol can be characterized as collective if no interactions exist between subjects, whether the

outcome is individual or collective.
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Figure 1: Categorization of Collective Experiments

3.2 Current limitations of the method

Experimental economics relies on solid and rooted principles that ensure the proper conduct of

experiments and the replicability and robustness of results. However, these principles can also

impose some limitations when observing collective processes. Most social interactions are not

anonymous if we detach ourselves from the experimental or even scientific approach. These social

interactions occur between individuals who, most of the time, can communicate and identify with

each other. In addition, there is no principle of systematic isolation of subjects or systematic

intermediaries between them. Considering both the social nature of interactions and our definition

of a collective experiment, we can then ask ourselves what limits the development of research

questions related to this issue in the field of experimental economics. To dig deeper into the cause

of such a theoretical and methodological barrier, we must address both the anonymity and isolation

problems and the systematic intermediary principles. First, as presented earlier, control is the

reason for implementing strong rules and principles in experimental economics. As experimentalists

value subject’s anonymity and isolation, subjects involved in the same experimental session should

remain unable to identify one another. Although Eber and Willinger [2005] acknowledge that this

requirement can be waived if the research question calls for it, e.g. with reputation effect games, the

typical experimental method in economics still involves, in most cases, that the decisions are carried

out through an interface or an intermediary leading to the isolation principle. Indeed, traditional

experimental laboratories consist of individual computer stations delimited by partitions preventing

subjects from interacting. The reason for this is that some experimentalists may see anonymity as

a treatment procedure in itself, as a subject’s knowledge of others could influence their decision-

making and behavior, avoiding contagion problems.
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Owing to this condition of anonymity and the resulting isolation of subjects, Jacquemet and

L’Haridon [2018] argue that the application of the following four basic principles ensures the proper

conduct of the experimental method: (1) minimizing the probability that subjects know each

other, (2) prohibiting communication, (3) isolating subjects, and (4) preventing identification.

According to the authors, these good practices eliminate any possible external effects on the protocol

and treatments, whether positively or negatively affecting the outcomes. However, readers might

also consider a situation where the experimenter is willing to observe collective phenomena in a

controlled environment by trying to stay as close as possible to real-life situations of social, often

face-to-face, interactions, considering then the above principles as harming the proper conduct of

the experimental protocol, mainly in terms of ecological validity.

Nonetheless, we need to specify the type of anonymity that this work focuses on. Anonymity is a

multidimensional notion, and Burkell [2006] differentiates three types of it: identity protection, vi-

sual anonymity, and action anonymity. If identity protection and action anonymity are respectively

defined as a “form of withholding name or other identifying information” (p. 200) and a situation

where “actions either cannot be seen, or cannot be individuated” (p. 201), what interests us here is

the visual anonymity that emerges in the context of interpersonal interactions when subjects are

not able to visually identify each other. Indeed, if we aim to run collective experiments, strict rules

on anonymity mechanically prevent researchers from implementing protocols focusing on collective

processes with no systematic intermediaries between subjects. Consequently, while the subject’s

anonymity and, by extension, the isolation of subjects are considered a thumb rule in experimental

economics, this also represents the obstacle for experimentalists to run collective experiments as

the second necessary condition would be violated. This brings experimentalists face-to-face with a

research trap preventing them from developing collective experiments, as we defined earlier. As a

result, experimentalists need to consider solutions to overcome the barriers to conducting collective

experiments, with the first theoretical argument being the removal of systematic intermediaries

between subjects and the second being the use of appropriate tools and technologies.

4 Necessity of removing intermediaries

As highlighted in the previous section, the rules put in place to establish the experimental method

have also limited its development in terms of collective experiments. The following paragraphs

will examine the transition from an individual unit of analysis to a collective unit of analysis, the

existence of intermediaries, the stemming intermediary interpretative layer, and, finally, the classes

of variables that then become central to the study of collective processes in an experimental context.

4.1 From the subject to the group

In the traditional experimental approach, experimentalists focus mainly on one specific unit of

analysis: the subject. Experimental studies observe and capture the behavior of subjects performing

tasks in a controlled environment, and the results are obtained from the aggregation of subjects’
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behavior. The shift towards collective experiments implies introducing another unit of analysis,

the group, and thus the possible interactions between at least two subjects. It is important to

note that incorporating a collective dimension to the analysis entails introducing a third entity,

the environment6. On this last entity, if the environment is suppressed as much as possible in an

individual setting where the individual behavior is isolated or distanced from other subjects on

purpose, observing group behaviors implies also observing the environment in which those groups

evolve. These considerations bring us to reasoning on different scales and dimensions where the

experimentalist needs to drive between individual and collective layers as well as the complex nature

of the environment.

4.2 The use of intermediaries

When setting up an experimental protocol, the question of organising the layout of the experi-

mental room is rarely raised. In fact, most laboratories adopt the general scheme of organising

an experimental room by isolating subjects with partitions or cubicles. Then, we need to focus

first on this physical aspect of intermediaries. As mentioned above, all this is done to ensure al-

most total control over what happens during the experiment, all the more so given the principle

of anonymity [Serra, 2012b]. Looking back at the early days of running computerised experiments,

this emerging form of intermediary was considered a standardization of the relationship between

the experimenters and the subjects, as well as the relationships between subjects. From pen-and-

paper economic experiments where everything was facilitated by humans to the increasing part

of computerised protocols culminating in the 1990s, “experimentalists’ control became inextricably

linked to spatial arrangements (separation, communication, flow of information, randomization) of

subjects in relation to each other and to experimentalists inside the laboratory” [Svorenč́ık, 2023,

p. 799]. However, what interests us is to distinguish those two types of relationships and focus on

the case of subject-to-subject interactions.

Until now, the prevailing view in the literature has been to recognize the major role played by

the development of computer interfaces as intermediaries. However, it would be interesting to take

the opposite view. An example often used is that of market experiments for which, as explained

by Svorenč́ık [2023], “Various auction formats were studied, including ones never conceived before,

utility markets, and other institutions with alternative allocation algorithms requiring substantial

computational capacities” (p. 769). The increasing implementation of computerised experiments,

partly due to the simplified access to such technology over the years, allowed researchers to auto-

mate and access more complex protocols. However, the weight given to the now institutionalized

rules surrounding their usage, including the principle of systematic intermediaries, has also lim-

ited the development of other types of experiments. Indeed, looking at the literature7, the very

existence of intermediaries, guaranteeing control over both the subjects’ ability to communicate

6Please note that the terminology environment in the context of this section does not correspond to the definition
provided by Smith [1982], but rather to the idea of the framework in which interactions between subjects take place.

7It was the case for Chamberlin [1948] who organized direct face-to-face interactions between his subjects, but
very few other examples appeared over the years.
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and their perception of the experimental environment, has restricted the development of collective

experiments. By removing these systematic intermediaries between subjects, it would be possible

to loosen the constraints surrounding the implementation of collective experiments.

4.3 The resulting intermediary interpretative layer

Beyond their physical form, we need to question the repercussions of intermediaries on the sub-

jects’ behaviors. Building on the example of the computer interface, which is still the most used

intermediary in experimental settings, one might question the significance of removing it when

studying collective processes. While the literature recognizes that visual anonymity can have cer-

tain benefits, such as greater willingness for self-revelation, there is nonetheless a number of factors

that have a negative impact on interpersonal interactions, such as a decrease in interpersonal com-

mitment, lower levels of helping behaviors, and higher levels of aggression [Burkell, 2006]. Beyond

those detrimental factors, what particularly interests us is the subject’s perception of an interaction

involving other subjects when an intermediary is introduced. As simple as it may seem, one will

always wonder, even unconsciously, what is on the other side of the computer. Let’s envision a

scenario where a subject engages in an experiment that involves interactions with other subjects

through a computer interface. The subject knows that she or he is interacting with another human

being. Having this interface between them creates an intermediary interpretative layer. In the case

of interactions without intermediaries, subjects are able to gather information on their interlocutor

from both direct and indirect sources of information also due to their physical or visual proximity.

Then, when an intermediary is added, subjects face an information gap. One could argue that this

would imply less information to process, which could be beneficial to let the subjects focus only on

the task she or he is asked to complete, but it also represents an additional cost for the subject who

needs to fill those gaps according to her or his beliefs and expectations. Hence, this intermediary

interpretative layer gives rise to ambiguities or uncertainties that impose a cognitive burden on the

subject. We can define this intermediary interpretative layer as the implicit distance that exists

between individuals when their interactions are regulated by any form of intermediary, resulting

in an additional cognitive load for information detection and processing. As a consequence, these

uncertainties can potentially lead to misinterpretations and misleading cues or at least a distance

to reality, ultimately altering the subjects’ behavior and adversely affecting the experimental out-

comes. The additional effort required to bridge the information gap, shifting the subject’s cognitive

focus away from the task at hand, can potentially undermine the accuracy and reliability of the

results.

One possible solution would be for the experimenter to provide pre-defined information to sub-

jects in order to reduce their cognitive load. However, when considering the variables that are

relevant to cognitive processes, there is no comprehensive or exhaustive list available that can sub-

stitute real-life interactions. It is crucial to acknowledge that certain vital variables that influence

collective processes can not be effectively captured through an interface or a restricted list. Neglect-

ing these variables could negatively affect the observation of collective processes. Paradoxically, the
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implementation of intermediaries that were considered as a means of control becomes a possible

harmful barrier between subjects, distancing the behavior of agents in the laboratory from their

real behavior. Once again, while this does not pose a problem in the case of individual behavior,

it seems clear that the transition to a collective level of observation requires the removal of this

systematic intermediary principle in order to answer the key research questions about collective

processes fully.

4.4 The Collective Experiment Variables Matrix

To investigate interactions between subjects in a controlled environment, one must consider the

complex set of variables that characterize those interactions. This is all the more critical in face-to-

face interactions, where intermediaries have been removed. While intermediaries are not prohibited,

they can not represent a necessary condition for the implementation of a protocol involving inter-

actions between subjects. A comprehensive and holistic perspective is essential to envision and

control the environment where these interactions take place. The following paragraphs provide a

guide to the relevant elements to consider when examining collective processes in a controlled en-

vironment. Figure 2 illustrates these elements in the form of a matrix. It should be noted that the

following paragraphs describe the variables arising from subjects’ interactions but do not consider

extra-interaction variables, which can be categorized as contextual information encompassing the

environment and institutions in the sense of Smith [1982].

First of all, there are two structuring dimensions of interactions between subjects in the labora-

tory: the Features and Dynamics. Features refer to the descriptive and static aspects of interactions,

while Dynamics pertain to the changing and active aspects. Each of these structuring dimensions

is organized around three components.

Features can be broken down into individual characteristics, types of spaces, and communication

channels:

• Individual characteristics: In an experimental protocol, experimentalists are interested

in studying subjects’ decisions, actions, and behaviors. Thus, having a clear vision of their

profiles and idiosyncratic characteristics is crucial, as this will play a key role in identifying

the entities involved in specific interactions.

• Types of spaces: Space is a multifaceted concept with different types of spaces coexisting

and possibly overlapping each other. If the laboratory itself might count as the physical or

absolute space in which interactions take place, the structure or arrangement of such a space

matters. In addition, beyond this physical aspect of spaces, one should also consider spaces

in terms of their relational or social nature. As for Individual characteristics, this element

becomes essential when putting in perspective with occurring social interactions.
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Figure 2: Collective Experiment Variables Matrix
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• Communication channels: Defined as “the transactional process in which people simulta-

neously create, interpret, and negotiate shared meaning through their interactions” (p. 14),

communication is one essential feature of a group [Adams and Galanes, 2011]. As a matter

of fact, having a deep understanding of the specific communication channels allowing sub-

jects to communicate becomes decisive in embracing the complexity of subjects’ interactions

occurring within the controlled environment of the laboratory.

Dynamics can be broken down into interconnections, processes, and perceptions:

• Interconnections: In its simplest definition, interconnections are all the relationships or

links between entities. Those interconnections can take different forms, including physical

or symbolic interconnections, but, in all cases, those interconnections forge a situation of

interdependence between all involved entities.

• Processes: As a consequence of subjects’ interactions, subjects in a collective experiment

participate in different processes that can prove to be of different types, e.g., associative (e.g.,

cooperation) or dissociative (e.g., conflict) processes.

• Perceptions: These are the ways in which subjects might envision, understand, or interpret

interactions and processes emerging in collective experiments.

Having introduced the components of the two axes from the matrix, we can now focus on the

key classes of variables that emerge from their intersections. In the end, we account for seven

elements that can be defined as follows:

• Composition: At the intersection of Interconnections (Dynamics) and Individual charac-

teristics (Features), the composition is defined as a reflection on “Which profiles compose

the sets, groups, or teams of subjects ?”. As collective experiments induce interactions, it is

necessary to take into account individual profiles and their aggregation.

• Setting: At the intersection of Interconnections (Dynamics) and Types of spaces (Features),

the setting interrogates “How the different spaces are shaped?”. The physical and symbolic

configuration of spaces can either facilitate or limit social interactions, depending on their

modalities. This element is very important since changes in terms of setting might affect,

either positively or negatively, subjects’ decisions, actions, or behaviors.

• Signaling, Proceeding, and Responding: At the intersection of the Communication

channels (Features) and the three components of the axis regarding Dynamics (Interconnec-

tions, Processes, and Perceptions), those three elements are articulated around the concept

of communication that encompasses both the content (the What?, as the shared elements)

and the relations (the How?, as the expression of the perceived relationship) and is composed

of two main aspects: the symbolic and the transactional. On the one hand, communication
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relies on symbols defined as all things that “arbitrarily represent something else” [Adams

and Galanes, 2011, p. 51]. On the other hand, communication is a transactional process.

All symbols sent, received, and interpreted by individuals enter a simultaneous and multi-

dimensional process that allows those individuals to exchange and understand each other.

Relying on the interpretation layer presented earlier, communication mediated by technology

(or computer-mediated communication, CMC8) seems to generate a lack of social presence

detrimental to group members to process the information as if it was shared in face-to-face

(FtF) exchanges. If verbal communication can find substitutes, non-verbal communication

faces heavy challenges when comparing CMC to FtF communication. Non-verbal communi-

cation relies on three principles: (1) non-verbal communication is ambiguous, (2) individuals

never stop sending non-verbal signals, and (3) non-verbal communication, compared to verbal

communication, is less subject to deliberate control and, thus, often appears more trustful.

In the end, any communication relies on the simultaneous sub-processes that we resume in

signaling (Which (in)direct and (un)conscious signals are sent to other subjects? ), proceeding

(How are those signals processed and interpreted? ), and responding (How do receivers react

and answer to those signals? ). However, the boundaries between those three concomitant

elements are blurred as they occur sequentially but in a rather short amount of time.

• Ecology: At the intersection of Processes (Dynamics) and of both Individual characteris-

tics/Types of spaces (Features), the ecology interrogates “How groups arrange themselves

under specific conditions, and how those arrangements affect the emerging processes?”. The

term “arrangements” focuses here on two sides: the arrangements based on group composi-

tion and those based on the setting. Again, the processes are influenced by the interactions

emerging during the collective experiment.

• Structuration: At the intersection of Perceptions (Dynamics) and all three Individual char-

acteristics/Types of spaces/Communication patterns (Features), Structuration underlines the

question, “How are the sets, groups, or teams of subjects structured?”. Structuration can take

different forms, such as roles or norms, and will impact subjects’ behaviors as they play a

role or are influenced by subjects’ perceptions.

Due to the complex nature of interactions, bidirectional relationships between all of our classes

might exist. Therefore, if we are interested in the classes emerging from interactions between sub-

jects, we must also consider that these may be strongly linked and mutually influence each other.

Collective experiments thus provide a valuable way to observe these complex interrelationships and

understand their dynamics. Beyond studying the classes themselves, understanding their relation-

ships becomes a crucial area of research.

To conclude on the question of the Collective Experiment Variables Matrix, it is essential to stress

the importance of understanding interactions between subjects using a complex and comprehensive

8This CMC exists through numerous types of mediation: emails, chat rooms, webinars, and so on.
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approach. Experimentalists must consider the relevant variables to the study of collective decisions,

actions, and behaviors emerging from the experimental context. As a consequence, Figure 2 aims

to constitute a useful tool for researchers to identify those relevant variables. If this matrix does not

aim to mention all possible variables, it allows researchers to identify the core classes of interest.

Those intersections create a research agenda for experimentalists in economics willing to explore

collective processes.

5 Necessity for Innovative Tools and Technologies

As extensively discussed in the previous part, the complexity of analysing interactions between

subjects in collective settings arises from the numerous variables involved. When researchers aim

to conduct collective experiments and incorporate relevant variables, they encounter challenges in

data collection and analysis. The following paragraphs emphasize critical factors to consider when

collecting data for observing social interactions and collective processes. These factors encompass

the nature of the collected data, the required quantity of them, and the tools employed for their

collection in line with multimodal and multidisciplinary strategies.

5.1 Type of data

The primary consideration in studying groups of individuals revolves around the type of data that

needs to be considered. We distinguish three pivotal ways to categorize types of data: their level

of analysis, their temporality, and their degree of objectiveness.

First, data can be categorized relative to their level of analysis. In the context of a collective

experiment, as has already been pointed out, the researcher must consider three distinct layers:

the subject, the group, and the environment. Conducting collective experiments forces the exper-

imentalist to go back and forth between these layers to understand the entire phenomenon. To

start with, while the most intuitive way to move from the individual to the group level is to ag-

gregate from the first to the second, there are also group-specific elements that require additional

considerations. Indeed, some specific variables related to groups can not be derived solely from

aggregating individual-level data. These variables are inherent to the existence of the group itself.

Moreover, on the environment side, the researcher must turn to variables in the very space where

the experiment is taking place and go beyond the variables specific to the subjects.

Afterward, in terms of temporality, data extends beyond the actual duration of the experiment.

Both individual and group-related data emerge prior to the experiment itself. The first type of data

that inherently exists beyond the experimental timeline pertains to the subjects’ profiles. If exper-

imenters are used to account for those, another element is crucial to observe. Indeed, the lifespan

of the group may differ from the actual duration of the experiment, and this requires additional

consideration and data collection. This matter may arise when the group already exists prior to the

experiment. However, even in the case of a group formed specifically for the experiment, an ad hoc

or temporary group, the subjects may have some level of pre-existing connections. The probability
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of the subjects being complete strangers to each other might not always be zero. If this is totally

discarded when it comes to conventional experiments by introducing systematic intermediaries,

this is not the case for collective experiments that require additional control. Therefore, it becomes

essential to gather additional information on these pre-existing networks or social dynamics, e.g.,

as self-declared data in questionnaires, as they can significantly influence the processes, decisions,

or actions that occur during an experiment.

Finally, data also rely on their degree of objectiveness. By objectiveness, one should define and

understand whether the data has been collected based on subjects’ self-assessments or from external

and more objective sources. If both objective and subjective data sources are valid, this distinction

implies differences in terms of methodologies, measures, and interpretations. On the one hand,

objective data refers to information that is measurable, quantifiable, and based on observable facts

or evidence. It is independent of individual experiences, perceptions, or interpretations. Subjective

data, on the other hand, relates to those personal experiences, perceptions, or interpretations that

may vary from person to person. Both objective and subjective data have their advantages and

disadvantages. When it comes to objective data, measurements are precise and unbiased. However,

certain aspects may not be observable and would necessitate the subjects themselves to provide the

required information, e.g., mood or perception of conflicts. On the other hand, subjective data can

be obtained directly from the subjects, but it introduces the possibility of multiple biases stemming

from the individuals’ own perspectives and interpretations. As a consequence, researchers should

always be interested, if possible, in combining both data sources and rely on their triangulation

to enhance the overall validity and reliability of findings. This is all the more important when

interactions between subjects in a group and a specific environment come into play as additional

processes emerge besides those involved in more individual protocols.

When considering these three perspectives altogether, the transition from an individual to a

collective experiment offers a richer pool of data, albeit with the challenge of studying more intricate

interactions and relationships.

5.2 Required quantity of data

Regarding experimental results, the researcher must consider the amount of data to be collected

in order to obtain valid, significant, and robust results. It is crucial to consider both the set of

variables and the sample size to reach this goal.

To start with, utilizing multilevel observations for collective and group experiments results me-

chanically in a higher volume of data collected due to the growing number of critical variables.

Indeed, based on the Collective Experiment Variables Matrix presented earlier, the number of

variables to consider once running a collective experiment significantly increases when we intro-

duce interactions between subjects. Ultimately, this larger quantity of data, in both depth and

breadth, necessitates careful management and analysis strategies to extract valuable insights from

this abundance of cross-level information.

In addition, we need to consider the number of observations. In order to define the optimal
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sample size, it is necessary to take into account the significance level of the power of the hypothesis

test9, and the minimum detectable effect size [List et al., 2011]. Apart from those theoretical

considerations, researchers face additional practical considerations, including the monetary and

time costs induced by collecting experimental data. From a practical standpoint, conducting data

collection in a collective experiment requires a larger sample size, as each group consists of multiple

individuals. If a study requires n group observations and the research setting necessitates i subjects

in each group, then the total number of subjects should be at least n × i subjects. Thus, a

significant sample of subjects will have to exceed the existing experimental economics rules. While,

traditionally, experimentalists have relied on rules of thumb, such as the n ≥ 30 subjects per

treatment, to determine appropriate sample sizes, they should also consider integrating power

calculations in their methodology. Nevertheless, looking at five high-ranked economic journals

between 2000 and 201810, Grüner [2020] observed that the fraction of papers using power analysis

is low11. In addition to the complexity associated with assessing statistical power, researchers may

opt to forgo this option due to limited resources or opportunities and instead rely on smaller samples

of subjects. Recognizing this limitation, experimentalists should also take into account the type of

protocol chosen, as certain designs inherently reduce statistical power [Vasilaky and Brock, 2020].

It would then be advisable to use alternative designs that are less demanding regarding statistical

power. In any case, the scaling from individual to collective experiments creates an additional

burden on researchers and their trade-off between statistical power and practical costs. It seems

important to underline that those considerations in terms of quantity of data hold once we assume

to run econometric analysis while other methods are also available to treat smaller experimental

samples such as non-parametric tests. In fact, as has been underlined by Vallois and Jullien [2018],

econometrics was never the only methodology chosen to analyze results. However, it has become

more and more salient with the development of econometrics.

5.3 Enhancing our understanding of collective processes through technology

Based on previous sections discussing the need for additional types of data and the resulting increase

in the number of observations, experimentalists are facing new challenges that technology might help

address. Novel technologies provide valuable insights into subject interactions and reveal additional

details about the bidirectional relationship between individuals or groups and their environment.

In parallel to the pivotal role that instruments and techniques played in the emergence and growth

of experimental economics, the same logic applies to the new paradigm of collective experiments.

However, this call for technological integration does not necessitate the introduction of entirely

novel technologies but rather the adoption of existing tools that are new to experimentalists and

9Power is “the probability that the researcher will be able to reject the null hypothesis of no treatment effect”
[Gerber and Green, 2012, p. 93]. Then, a study is considered underpowered if too few subjects are recruited.

10Quarterly Journals of Economics, American Economic Review, Experimental Economics, Journal of Economic
Behavior and Organization, and Environmental and Resource Economics

118.64% for Quarterly Journals of Economics, 5.38% for American Economic Review, 1.68% for Experimental
Economics, 2.64% for Journal of Economic Behavior and Organization and 2.67% Environmental and Resource
Economics between 2000 and 2018.
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economists. Building on this argument, [Gil-Gallen and Maltese, 2023] propose a set of measurement

tools that could advance economists’ understanding of collective processes by offering insights into

emotion recognition and motion detection.

The range of tools available to deepen our understanding of collective processes is extensive,

encompassing, but not limited to, body language, verbal communication, brain activity, and respi-

ration rates. This diversity of tools raises the critical issue of multimodality, i.e., the simultaneous

use of multiple tools to capture different types of measurements. While a multimodal approach

enhances the robustness and reliability of analyses, strengthening scientific interpretations and

contributions, the integration of subjective measures (e.g., self-reports) with objective tool-based

measurements enables a holistic understanding of collective processes. However, this approach also

presents a significant challenge: the demanding issue of data synchronization.

Although individual data sources are manageable with smaller datasets, integrating multiple

sources and managing growing volumes of data requires advanced expertise in both the analysis and

automation of collected data. This highlights the increasing importance of the interdisciplinarity of

research projects. The first aspect of interdisciplinarity involves the adoption of specialized tools.

While some technologies are already widely employed in experimental economics (e.g., biometric

data collection) or in other social sciences such as management or psychology, interdisciplinary

collaboration remains indispensable. The use of such tools necessitates technical expertise and col-

laboration with engineers or researchers specializing in their development. Effective communication

across disciplines is essential, including the establishment of shared terminology, methodological

standards, mutual interests, and openness to innovative approaches.

Another crucial consideration is the mobility of subjects within experimental laboratories, which

introduces challenges related to tool wearability. Traditional laboratory setups typically rely on

static devices, but recent advancements have introduced non-intrusive and wireless tools enabling

the capture of precise data from mobile participants. These innovative tools contribute to more

reliable data collection in dynamic settings. However, their use remains relatively uncommon among

experimentalists, and the expertise required to operate or develop these solutions often lies in other

fields, such as biomedical engineering. This further emphasizes the importance of interdisciplinarity

in experimental research.

This perspective not only necessitates a reconsideration of the tools used in laboratories but

also invites researchers to reimagine the laboratory itself. The experimental economics literature

offers two contrasting approaches: conducting studies within the laboratory or moving into the

field. Experimentalists must navigate the trade-off between controlling experimental conditions

to ensure internal validity and achieving ecological validity by approximating real-life scenarios.

Based on this work and the proposed changes, alternative research infrastructures could provide

new balances between traditional laboratory and field experiments.

A concrete example of such infrastructure is the Social Interactions Lab (SIL), specifically de-

signed to study collective behaviors and processes in a controlled environment while minimizing

systematic intermediaries between subjects, thus enabling direct, face-to-face interactions. Located

28



Figure 3: Laboratory Modularity and Tools

in Strasbourg, the SIL features a modular design, allowing researchers to adapt the room’s layout

to their needs, including adjustments to the quantity and arrangement of furniture or the creation

of designated areas. The laboratory is equipped with a variety of data collection tools, including

video, audio, and tracking systems. As highlighted earlier, innovative and appropriate measure-

ment tools and technologies are essential for capturing the complexities of collective behaviors and

processes. The SIL offers researchers the possibility to implement experimental protocols empha-

sizing a multimodal approach to data collection, including the use of wearable devices. Figure 3

illustrates the tools, their configuration within the SIL, and the room’s modular design.

6 Conclusion

From “Chamberlin’s ’silly’ experiment” [Smith, 1991a, p. 155] to “the protagonist of one of the most

stunning methodological revolutions in the history of science.” [Guala, 2010, p. 1], experimental
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economics has undeniably earned recognition within the field of economics. Despite its tumultuous

beginnings, the discipline has firmly established itself and validated its methodology. It would be

an oversimplification to state that experimental economics is only about individualistic behaviors.

However, it is important to recognize that the analysis of collective processes is still limited in this

area of research. Especially when we recognize the important role played by the collective in the

economic discipline as a whole, but also in the beginnings of experimentation.

In examining the reasons for the scarcity of collective experiments in the literature, this article

identifies that the fundamental principles that have been widely and rapidly adopted by experi-

mentalists on the proper conduct of experiments did limit the development of such protocols. As

was already presented in the historical part, Vernon L. Smith brought changes to Chamberlin’s

experiment due to the possible factors introducing bias in subjects’ behavior, including pre-existing

relationships between students in the classroom who were interacting without any form of interme-

diary. These biases polluted the experimental results and motivated Vernon L. Smith to introduce

guiding rules. Among these rules, the anonymity and isolation of subjects constrained the devel-

opment of protocols involving direct interactions between subjects. This also limited the creation

of protocols designed to understand complex collective processes, which could ultimately lead to

collective outcomes. However, Smith and other experimentalists could have envisioned and resolved

the flaws of Chamberlin’s and other experiments from another perspective. One perspective could

have been understanding these “polluting” elements and integrating them into the experimental

procedure instead of trying to erase them.

Once experimentalists recognize the possibility of conducting collective experiments, they might

believe that collective processes could be studied using existing tools and principles. It has been

shown that this turns out to be more complex and that the main reason lies in the concept of

the intermediary interpretative layer. This concept assumes that adding an intermediary between

subjects in an experiment imposes a cognitive burden on them due to their lack of information. In

addition, such an intermediary will limit the emerging social processes, distancing even more be-

haviors in the laboratory from behaviors outside the laboratory and reducing the ecological validity

of such protocols. The resulting recommendation is, therefore, to dispense with intermediaries as

soon as their use is not mandatory to reproduce a particular context and to integrate the rele-

vant variables resulting from direct interactions as indicated in the Collective Experiment Variables

Matrix.

Although it is conceivable that this withdrawal of intermediaries could cause a loss of control,

it also seems possible to use tools and techniques that can be adapted to the environment’s con-

text. From questionnaires on pre-existing networks to more advanced tools and technologies for

emotion and motion recognition, many paths are opened for researchers to explore the potential of

collective experiments. While this represents a certain advantage, it is also essential to emphasize

the challenges involved in strategies for both collecting and analysing data using a multimodal and

multidisciplinary approach.

Finally, given the elements presented in this work, it appears necessary to advocate for adapting
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laboratories to this new type of protocol. If the Social Interactions Lab is one example of what

might be the future of some experimental laboratories in economics, there is still a long way to go

regarding the required managing and technical skills of these infrastructures and the legitimacy of

their use.

To conclude, as was the case in the early days of experimentation in economics, I advocate for

some guiding principles for conducting experiments. Let’s be cautious; this does not mean that

these recommendations should become a straitjacket for any researcher interested in implementing

collective experiments but that they should serve as a basis for both theoretical and practical

debate on implementing protocols aiming to observe behaviors, actions, and decisions necessitating

interactions between subjects. As a result, the following recommendations aim to consider the

challenges brought by collective experiments to provide valid and robust results and to contribute

effectively to the literature.

• Recommendation 1: The experimentalist must reconsider how subjects interact within the

laboratory to closely mimic the interaction modalities elicited by the research questions and

organize interactions in terms of both physical and symbolic configurations.

• Recommendation 2: The experimentalist must consider collecting more extensive informa-

tion on subjects due to the increased number of variables affecting their interactions, including

for pre-existing networks that account for prior relationships that strongly influence interac-

tions.

• Recommendation 3: The experimentalist must integrate as much as possible a multimodal

data collection to grasp all dimensions that emerge from interactions, encompassing motion,

communication, and physiological elements.

• Recommendation 4: The experimentalist should envision multidisciplinary research projects

to benefit from the expertise of other disciplines in data collection, methodologies, and analy-

sis.

While the above comments serve as initial suggestions for conducting collective experiments, I

hope this work will spark further discussions on implementing such protocols and exploring potential

advancements in experimental practice. The deeper study of collective processes can no longer be

overlooked, and experimental researchers must address the multiple challenges that arise.
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161(3):4–5, 2010. ISSN 2257-5111.

John von Neumann and Oskar Morgenstern. Theory of games and economic behaviour. 1964.

John von Neumann, Oskar Morgenstern, and Ariel Rubinstein. Theory of Games and Economic

Behavior (60th Anniversary Commemorative Edition). Princeton University Press, 1944. ISBN

9780691130613.

Michael Weisberg and Ryan Muldoon. Epistemic landscapes and the division of cognitive labor.

Philosophy of Science, 76(2):225–252, April 2009.

36


	PUBLICATION PREMIERE PAGE
	WP_BETA_Maltese
	Introduction
	Historical and methodological insights
	Development of the experimental methodology
	The fundamental principles
	The inherent role of the collective in experimental economics 
	Distinguishing factors from other disciplines

	Rationale and Implications of Conducting Collective Experiments
	Definition of collective experiments
	Current limitations of the method

	Necessity of removing intermediaries 
	From the subject to the group
	The use of intermediaries
	The resulting intermediary interpretative layer
	The Collective Experiment Variables Matrix

	Necessity for Innovative Tools and Technologies
	Type of data
	Required quantity of data
	Enhancing our understanding of collective processes through technology

	Conclusion


