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Abstract

The increasing pressure on global water supplies from overexploitation,
drought, and pollution necessitates efficient and sustainable water man-
agement. Integrated water resource management strategies have shown
effectiveness in decision support, but a deeper integration of economic and
participative methodologies is needed. This research reviews the core char-
acteristics and directions of experimental economics and living labs (LLs)
and aims to address three research questions, namely, how the participatory,
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real-world environment of living laboratories can be incorporated into the controlled, hypothesis-
driven nature of experimental economics; what is the significance of behavioral insights that
are derived from experimental economics in the design and implementation of living labs; and
how these two approaches can be merged under one framework. The focus of this review is the
improvement of water resource management through collaborative and stakeholder-driven inno-
vation. LLs provide authentic environments for cocreation, allowing scientists and stakeholders
to address water-related issues such as supply, demand, and shortage. These environments con-
nect controlled experimental conditions with real applications, providing comprehensive insights
into behavioral reactions and policy formulation. LLs can enhance and be strengthened by eco-
nomic methodologies, particularly in water valuation through integrated frameworks accounting
for environmental externalities and opportunity costs. Finally, this article shows that integrat-
ing behavioral insights and experimental approaches within LLs improves the external validity of
experimental economics by putting interventions in real-world settings.

1. INTRODUCTION

With the ever-increasing strain placed on global water resources, such as overexploitation,
drought, and pollution (Gerten et al. 2020, Jägermeyr et al. 2017, Loucks & van Beek 2017,
Navarro-Ortega et al. 2015, Vanham & Leip 2020), effective and sustainable water resource man-
agement has become more crucial than ever. As water plays a central role not only in supporting
life on earth, but also inmeeting sanitation needs, generating energy, producing food, and support-
ing economic activity and many areas of transportation, it functions as both a public and economic
good (United Nations 2014). Thus, sustainable water resource management aims to strike a del-
icate balance to achieve water security in the face of conflating stresses and competing demands.
Over the last few decades, integrated water resourcemanagement (IWRM) has proven to be one of
the most effective approaches available to managers in the water sector, as such approaches bring
together a broad range of knowledge and methodological approaches from various disciplines in
order to provide sound decision support for practitioners and policymakers alike (Giupponi &
Sgobbi 2008, Qi & Altinakar 2011). “Integrated water resources management is based on the eq-
uitable and efficient management and sustainable use of water and recognizes that water is an
integral part of the ecosystem, a natural resource, and a social and economic good, whose quantity
and quality determine the nature of its utilisation” (Agramont et al. 2019, p. 3). That said, while
current IWRM approaches have made great strides toward the integration of scientific input from
the physical sciences, there is still room for closer integration of economic methods and critically
participatory methods that seek to incorporate stakeholder input (Akinsete et al. 2022, Giupponi
& Sgobbi 2013).

The greatest challenge in terms of water resource management is accounting for the hu-
man factor. While nature runs its course through environmental cycles such as precipitation,
groundwater recharge, and surface runoff, accounting for the impact of human activity, and more
importantly, the mechanisms of real-life human decision-making, is central to inform effective,
human-centric approaches to water resource management (Adams 2021). In particular, insight
into the value that society places on its water resources is necessary to design robust water man-
agement measures and appropriate economic exchange mechanisms to support the allocation of
water resources and the associated costs and benefits among stakeholders (Koundouri & Dávila
2015, Koundouri & Pashardes 2002, Koundouri & Groom 2002, Koundouri 2004).

150 Akinsete et al.
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Despite the importance of carefully considering the hydrological, environmental, and socio-
economic parameters of water resource management through integrated science-based policy and
decision support tools, the uptake of such tools by policy and decision makers is limited because
such stakeholders are unlikely to use tools they are unfamiliar with and do not deem trustworthy
(Adams 2021). In order for these integrated scientific approaches to be effectively embedded in
the decision-making process, it is important to incorporate methods that encourage stakeholder
participation throughout the process. In other words, stakeholder participation through science-
fed collaborative processes embeds codetermined inputs developed by scientists and stakeholders
during periodic meetings (Adams 2021, Gupta et al. 2012, Liu et al. 2008).

One tool to integrate stakeholders’ input in the development of innovative solutions is the liv-
ing labs (LLs). As defined by the European Network of Living Labs (https://enoll.org/living-
labs/), LLs are open innovation ecosystems that are founded on a systematic user cocreation
approach.This approach integrates research and innovation activities in communities and/ormul-
tistakeholder environments, positioning citizens and/or end-users at the center of the innovation
process. They serve as real-life test and experimentation environments, encouraging open inno-
vation and cocreation among the selected actors. LLs are both a research methodology and a
tool, bringing together key stakeholders including scientists, decision-makers, industry experts
(e.g., water managers), and users in a cocreation and coinvolved innovation process that includes
testing, experimentation, and evaluation within real-world contexts (Delina, 2020, Leminen et al.
2017, Schuurman et al. 2009). LLs provide a space where participants collaborate cocreate, test,
and refine solutions to complex societal challenges. In contrast to conventional experimental en-
vironments, LLs prioritize iterative processes, cocreation, and real-world complexity. Participants
are not solely subjects; they are active participants in the innovation process.

The primary distinction between LLs and other types of experiments that involve stakehold-
ers, such as natural experiments and randomized controlled trials (RCTs), is that the objective
of an LL is not to assess the effectiveness or impact of a new program or policy. Rather, it is to
enhance the decision support tools by enabling stakeholders to participate in the process, collabo-
rate, and cocreate an improved version of the tool that considers the human factor. Although LLs,
RCTs, and natural experiments can be conducted in real-world settings, their methodologies and
objectives are significantly different. Both RCTs and natural experiments investigate causal rela-
tionships. RCTs are dedicated to conducting comprehensive statistical testing to determine what
works by evaluating specific interventions under controlled conditions using a randomized design,
such as testing the effectiveness of an incentive program and randomly assigning households to
receive or not receive the incentives. Natural experiments, on the other hand, investigate causal
relationships in settings where exogenous factors (e.g., policies, disasters) induce as-if randomiza-
tion, such as evaluating the impact of an intervention in one location and using a control group in
a location where the intervention is not implemented.

In contrast, LLs’ focus is not restricted to causal analysis; it also includes systemic fit, ac-
ceptability, and usability by attempting to dynamically adapt and codevelop solutions, frequently
incorporating feedback loops and diverse stakeholder perspectives. In LLs, stakeholders are care-
fully chosen and asked to work together to generate, test, and improve solutions to problems faced
by society. For example, LLs could gather residents, local authorities, and researchers to collab-
orate and enhance a new decision support tool that a water management authority intends to
implement to more effectively manage and allocate water resources. In an LL, stakeholders are
carefully chosen to guarantee that they not only are interested in the process, but are also signif-
icant in terms of the extent to which they are influencing or being influenced by the new tool.
On the other hand, RCTs use random assignment of participants to eliminate selection bias and
compare results, while natural experiments create control groups by considering natural events or
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Table 1 Key differences between living labs, RCTs, and natural experiments

Feature Living labs RCTs Natural experiments
Objective Innovation, usability testing, and

cocreation
Efficacy testing and causal analysis Leveraging outside factors for

causal analysis
Control Limited; real-world complexity High; tightly controlled Moderate; depends on context
Randomization Not always used Essential Mimicked by external factors
Stakeholder role Active participants in design and

testing
Subjects in a controlled experiment Observational subjects

Adaptability Iterative and flexible Fixed protocol No direct intervention
Scope of analysis Broad (causal, behavioral, systemic) Narrow (causal effects) Narrow (causal effects)

Abbreviation: RCTs, randomized controlled trials.

policies being studied (Table 1). LLs not only bridge the gap between scientists and stakeholders,
but they also provide a means to elicit qualitative insights into relevant water management issues
such as supply (Hirshleifer et al. 1969), demand (Kay et al. 2002), and scarcity (Olmstead 2010).
Such areas of focus may then be further investigated utilizing experimental economic methods.

Experimental economics relies on an established methodological toolbox to provide evidence-
based insights into individual and collective decision-making, as well as strategic interactions
between individuals and groups.Central to the method is the creation of controlled settings, keep-
ing potential confounding variables fixed between groups under consideration. Varying a single
aspect of interest, one may attribute differences in participants’ behavior to this aspect. This ap-
proach grants causal conclusions [internal validity (Lonati et al. 2018)].Extensive control, however,
comes at the cost of reduced external validity. The gap separating controlled designs and real life
likely explains systematic differences between lab settings and natural environments (Galizzi &
Navarro-Martinez 2018), questioning whether lab studies may truly provide quantitative conclu-
sions (Loewenstein 1999). However, the linchpin of empirical findings is their applicability in real
life, as economics aims to inform about the best course of action. Consequently, field experiments
alleviate this issue by moving investigations from the lab to more realistic contexts (Harrison &
List 2004). However, the distinction between lab and field is not necessarily synonymous with a
trade-off between internal and external validity (Lonati et al. 2018), and experimenters applying
scientific rigor and careful designs may succeed to preserve both also in field settings (Harrison
& List 2004).

When it comes to studies that concentrate on the environment in general and water resources
in particular, there are three basic sorts of trials. The first category investigates the ways in which
the specific behavioral characteristics of individuals might have an impact on the value that society
places on resources and the environment. Extending environmental valuation models by incor-
porating the affective value of natural resources (López-Mosquera & Sánchez 2011, Welsch &
Kühling 2009) and taking into account cognitive biases like myopic temporal discounting (Clot &
Stanton 2014,Weber 2010), gain-loss discrepancies ( Jang et al. 2020,Ölander &Thøgersen 2014)
and suboptimal emotional forecasting (Nisbet & Zelenski 2011) are all potential ways to enhance
environmental valuation models, specifically regarding water resources, such as the readiness to
pay for the protection of water resources and the role of use and nonuse elements (Halkos &
Matsiori 2014). Taking a look at the impact that institutions and incentives have on decisions and
outcomes is the subject of the second category. Specifically, studies investigate many aspects of wa-
ter market management, such as the management of water resources by markets (García-Gallego
et al. 2012) and the optimal characteristics of water market design (Garrido 2007). According to
Cardenas (2000), the third category investigates the social issues or externalities associated with
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public goods and resources that are taken from a common pool. This category has direct relation
to the management of resources and the environment, particularly the management of shared re-
sources. The purpose of this research is to understand the impact that individual activity has on
the value of resources and the circumstances of the environment.

Scientists strive to reap the benefits of observing behavior in the natural setting while maintain-
ing some control over explanatory factors, which leads to more collaborative efforts with outside
parties (Levitt & List 2009). LLs have the potential to facilitate this gap bridging between lab
and field. Examples of water-specific experimental economics studies supported by LLs include
feedback on water use (enabled by smart meters) that resulted in a long-term 8% reduction of
volumetric water consumption among almost 50% of the households. These effects persisted for
more than two years after the program’s start, especially for the households receiving subdaily
smart meter information (Cominola et al. 2021). The quantitative results of the study raise further
qualitative questions that could be addressed by the LLs, e.g., the reasons behind the remaining
half of the households not showing any savings (such as the lack of engagement with the feed-
back or long-formed water consumption habits) or the success factors of the saving households
(such as social responsibility or money savings). Therefore, LLs provide further insight into the
results of the behavioral experiments via an iterative process and produce more robust outputs to
support the establishment of appropriate economic arrangements, the success of which is largely
determined by stakeholder engagement processes (World Bank 1999).

Although the approaches toward the integration of such economic and stakeholder engage-
ment processes in the field of water management remain in their infancy, the codevelopmental
nature of these approaches helps promote a closer and more transparent working relationship
between the various actors in the water management sector. Furthermore, in the broader sense,
they facilitate a system-wide shift toward greater sustainability, social equity, and inclusive policy
development within water management (Hermans et al. 2006, Hossain et al. 2019, McPhee et al.
2021, Voytenko et al. 2016).

This review is organized as follows: Sections 2 and 3 present the primary attributes of the two
methodologies and review the literature on the most prevalent methodologies and trends that
these approaches employ. Section 4 explores the interconnection between experimental economics
and LLs and establishes a new framework that offers concrete examples of how these approaches
could be interconnected. Section 5 concludes.

2. EXPERIMENTAL ECONOMICS AND WATER RESOURCE
MANAGEMENT

The following studies illuminate various factors that shape the willingness to pay (WTP) for
environmental goods such as water, alongside socioeconomic issues like the undervaluation of
natural resources in key industries, such as manufacturing. Das et al. (2023) provide a compre-
hensive review of water valuation metrics in the manufacturing sector, arguing that traditional
approaches—centered on the direct cost of water—substantially underestimate its broader eco-
nomic and environmental value. They propose a more comprehensive valuation framework that
incorporates opportunity costs, environmental externalities, and shadow pricing, which bears sig-
nificant implications for resource management. This enriched valuation method offers a more
accurate assessment of water’s true worth, encouraging stakeholders across various sectors to adopt
sustainable water management practices and invest in water-saving technologies.

In water resource management, behavioral insights drawn from experimental and behavioral
economics can further explain water users’ decision-making processes. For instance, Kahneman
(1979) highlights that individuals are more sensitive to losses than to equivalent gains, which has
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profound implications for policy design. By emphasizing the losses linked to overconsumption—
such as financial penalties or environmental degradation—policies may prove more effective
than those centered on rewards for conservation. Similarly, status quo bias (Samuelson &
Zeckhauser 1988) indicates that individuals often resist change, even when adopting new
water-efficient technologies could yield significant benefits.

In the context of LLs, interventions could be designed to explore these biases by varying the
framing of water-saving messages across different groups. For instance, one group could receive
loss-framed messaging, such as the financial and environmental consequences of excessive wa-
ter consumption, while another group receives gain-framed messaging emphasizing the benefits
of conservation. Through careful experimentation, it is possible to identify which framing strat-
egy elicits a stronger behavioral response, offering policymakers more refined tools for fostering
sustainable practices (Thaler & Sunstein 2021).

Moreover, Costa & Soares (2022) confirm the financial and environmental advantages of
smart metering technologies. Their pilot project in Brasília demonstrated that individualized
water consumption tracking, paired with leak detection systems, produced financial returns sig-
nificantly exceeding the initial investment, highlighting the broader economic benefits of smart
water technologies. Additional research, such as that by Fornarelli et al. (2022), underscores the
community-level impacts of smart meters. Their study illustrates how the spatial and temporal
precision provided by these technologies allows both utilities and consumers to better understand
consumption patterns and implement targeted interventions that encourage water conservation.
Integrating insights from Das et al. (2023) into such interventions could also pave the way for
dynamic pricing mechanisms that better reflect the broader economic and environmental costs
of water use. This would ensure that pricing structures are not only aligned with behavioral in-
centives but also more accurately capture water’s true value, thereby improving both conservation
efforts and long-term sustainability.

Recent technological advancements, especially the use of smart meters, have significantly en-
hanced water conservation efforts by enabling real-time feedback systems. Cominola et al. (2021)
illustrate how the long-term success of water conservation initiatives is driven by providing users
with real-time feedback on their water usage. Their research demonstrates that personalized digi-
tal engagement through feedback mechanisms leads to sustained reductions in consumption. Such
feedback systems could be effectively incorporated into LL experiments, allowing researchers to
evaluate the effectiveness of different water-saving incentives, thus equipping policymakers with
more actionable data.

The feedback mechanisms discussed by Cominola et al. (2021) offer dynamic opportunities
for experimentation,where user groups can receive customizedmessages about their consumption
relative to set benchmarks. This real-time approach, supplemented with behavioral nudges, would
enable a more precise evaluation of which feedback strategies—such as financial incentives or
social comparisons—are most successful in fostering long-term water conservation behaviors.

3. LIVING LABS

The term living lab was first used by Knight (1749), but its emergence has been examined by two
distinguished methods: the North American and European approaches. Some studies indicate
that the LL concept originated from ProfessorWilliamMitchell of the Massachusetts Institute of
Technology, who played a significant role in boosting early LL activities in Europe. The concept
gained scholarly attention in the 1990s when the European Union began funding large-scale LL
projects. Both of the approaches share the concept of involving users in innovation activities in real
environments, with the North American LLs being typically business driven, technology focused,
and commercialization oriented and with a concentration on corporate R&D and entrepreneurs.

154 Akinsete et al.
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In contrast, European LLs emphasize policy integration, cocreation, and societal challenges, fos-
tering a more collaborative approach that involves governments, citizens, and academia (Hossain
et al. 2019). Although both models encourage innovation, Europe’s approach is more broadly
based and participatory, whereas North America’s is more market driven and product oriented.

The characteristics of LLs are associated with two main paradigms: open innovation and user
innovation (Hossain et al. 2019, Leminen &Westerlund 2016). LLs are innovative spaces that in-
volve a variety of expertise and are often linked to the open innovation paradigm. They are often
considered a form of open innovation or open innovation networks, where different stakeholders
collaborate and innovate jointly (Leminen et al. 2012). LLs rely on external sources for innova-
tion, facilitating collaboration and helping develop and validate new products and services. They
follow the philosophy of open innovation, with some scholars arguing that LLs take a structured
approach to open innovation (Nyström et al. 2014). However, others argue that LLs differ from
open innovation, as they are often employed in a business-to-consumer setting with a clear focus
on users, products, and services (Bergvall-Kåreborn et al. 2009a). LLs are practical approaches for
implementing open innovation and delivering prototypes to private organizations for commer-
cialization. Open innovation, on the other hand, may be company led or top-down. In conclusion,
LLs emphasize public-private partnerships and the importance of users, while open innovation
includes a more limited collaboration between companies (Hossain et al. 2019).

Other studies associate LLs as pioneering intermediary communities that adopt a user innova-
tion methodology. They contrast with other innovation methodologies based on the dimensions
of in situ (inside a use situation) and ex situ (outside the use situation). User involvement, whether
community led or bottom-up, addresses the needs of users or user groups (Leminen 2013). LLs
operate in real-world settings and regard people as cocreators (Almirall et al. 2012). Citizen and
civil society participation is a fundamental component of LLs, serving as a source of innovation.
User engagement varies according to the sort of LL, but at a minimum, users can contribute di-
verse content, including designs, words, images, audio, and video (Følstad 2008). LLs facilitate the
development of novel products and services by including users with diverse expertise, ideas, and
experiences (Hielkema &Hongisto 2013). Both active and passive user roles are essential for user-
driven innovation. User participation signifies a transition in innovation toward users, engaging
in cocreation with them.

LLs are upper-level research environments that focus on various topics. Key characteristics of
LLs include context, users, activity, challenges, and innovative outcomes.Mulder & Kriens (2008)
propose six elements: user involvement, service creation, infrastructure, governance, innovative
outcomes, and methods and tools. Bergvall-Kåreborn et al. (2009b) highlight six key components:
information and communication technology, infrastructure, management, partners and users, re-
search, and approaches. Leminen & Westerlund (2016) identify four key aspects in nine research
avenues for living labs: systems, real-life environments, user and public involvement, and the
activity, project, or management tool. Voytenko et al. (2016) list geographical embeddedness, ex-
perimentation, learning, participation, user involvement, leadership, ownership, evaluation, and
refinement as key characteristics.

The existing literature comprises various research streams and suggests several characteristics
for LLs. These characteristics are diverse, especially as each LL has its own unique objectives,
operation, finance, and actors. Moreover, LLs are described as an approach, method, context, en-
vironment, experimentation, network, business model, and intermediary. However, the usage and
explanations of such terms in the previous literature are very inconsistent. Acknowledging this
diversity, Hossain et al. (2019) conducted an extensive literature review aiming to map the essen-
tial characteristic elements of LLs. They showed that the eight key characteristics of living labs
include (a) real-life environments; (b) stakeholders; (c) activities; (d) business models and networks;
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(e) methods, tools, and approaches; ( f ) innovation outcomes; (g) challenges; and (h) sustainability.
We tried to enrich this mapping by providing condensed descriptions (Table 2).

4. DISCUSSION ON THE INTERCONNECTION BETWEEN
EXPERIMENTAL ECONOMICS AND LIVING LABS

As we have seen so far, the increasing strain on global water resources, including overexploitation,
drought, and pollution, necessitates effective and sustainable water resource management. IWRM
approaches have proven effective, integrating scientific input and economic methods. However,
accounting for human factors and real-life decision-making is crucial for effective water resource
management. LLs provide a cocreation space for periodic stakeholder engagement, bridging the
gap between scientists and stakeholders. LLs enable codetermined inputs developed by scientists
and stakeholders during periodic meetings, eliciting qualitative insights on water management
issues such as supply, demand, and scarcity, which can be further investigated using experimental
economic methods.

Experimental economics uses controlled settings to provide evidence-based insights into indi-
vidual and collective decision-making and strategic interactions between individuals and groups.
However, this approach can reduce external validity due to the gap between lab settings and real-
life contexts. Field experiments can help bridge this gap bymoving investigations from lab settings
to more realistic contexts. Three major groups of experiments related to the environment, par-
ticularly water resources, include studying how behavioral particularities affect society’s value of
resources and the environment, understanding how incentives and institutions affect decisions,
and addressing group externalities and social dilemmas.When trying to understand the common
ground between experimental economics and LLs, three key questions dominate the discussion.

1. How can the participatory, real-world environment of LLs be incorporated into the
controlled, hypothesis-driven nature of experimental economics?

2. In the design and implementation of LL experiments, what is the significance of behavioral
insights that are derived from experimental economics?

3. How can these two approaches be merged under one framework?

4.1. Incorporating Living Labs into Experimental Economics

The incorporation of LLs into experimental economics unites two distinct yet complementary
methodologies: The former concentrates on user-driven innovation in real-world settings, while
the latter prioritizes controlled environments to evaluate economic behavior and theory. Although
these two frameworks operate under distinct methodological assumptions, they can comple-
ment one another by establishing robust mechanisms for comprehending human behavior and
innovation processes in real-world applications.

Experimental economics is predicated on laboratory-based research that strictly regulates vari-
ables to identify causal relationships. Typically, experiments in this field are incentive compatible,
which means that participants are incentivized by genuine monetary rewards to guarantee truthful
responses and realistic behavior (Smith 2003). The controlled environment enables researchers
to make precise inferences, which may not always be applicable to real-world behavior as a result
of external factors that are not considered in the laboratory. For example, Carayannis & Dubina
(2014) examined the amalgamation of innovative behavior and policy through game theory andLL
simulations to tackle the intricate dynamics encountered by entrepreneurs and policymakers, par-
ticularly in uncertain contexts such as Russia. They analyze how policy might initiate and expedite
innovation while considering socioeconomic factors, proposing a hybrid strategy that incorpo-
rates both quantitative modeling (game theory) and experiential learning via LLs. Their research
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Table 2 Essential characteristic elements of living labs (adapted from Hossain et al. 2019)

Characteristics Definition
Real-life

environments
(context)

These labs are innovation infrastructures shared by stakeholders and provide real-life environments for testing
existing products, services, and systems. They are user-centric spaces that engage stakeholders in real-life
contexts, creating sustainable value. Living lab methodologies are used to identify and understand user needs
and preferences, and the meaning of real-life environments is not well explored in the literature.

Stakeholders Living labs involve multiple stakeholders, assuming a quadruple helix, including academics, policymakers,
industry representatives, and citizens. In some cases, living labs may also comprise four key actors: enablers,
providers, users, and utilizers. Enablers support the activities, while providers provide knowledge and
expertise. Users participate in various roles, while utilizers benefit from the outcomes. Living labs can be
open or closed, with various roles for participants, including advocate, accessory provider, builder,
contributor, coordinator, cocreator, facilitator, gatekeeper, informant, instigator, messenger, orchestrator,
planner, producer, and tester.

Activities Living labs are a popular innovation approach that emphasizes collaboration, testing, validation,
experimentation, and cocreation. They provide services around user experience, support users as
entrepreneurs, and organize users in the innovation process. Activities focus on efficiency, implementation,
execution, production, selection, choice, and refinement, with users being active participants. Living labs
emphasize a shared infrastructure through management of participating user communities, controlled
environments for product and ideas validation, and logical infrastructure for user innovation.

Business models
and networks

Living labs are increasingly being studied from a business model perspective, focusing on the feasibility of
complex solutions in real-life contexts. Living labs involve multiple stakeholders and are complex, requiring
careful development of networks and their components. They can be networks of infrastructure, services, real
people, and multiple actors. There are three types of network structures in living labs: distributed multiplex,
distributed, and centralized. These structures can enhance the emergence of radical innovations, support
incremental innovations, and promote entrepreneurship. Living labs also show various types of business
models and network structures.

Methods, tools,
and approaches

Living labs are increasingly used in organizations for innovation and development processes. These labs involve
users as partners in the innovation process, measuring human behaviors and interactions. They provide an
environment for cocreation and involve stakeholders in different phases. Living labs stress user involvement
and use tools that support challenges and priorities mapping, vision formulation, and development of
innovation pathways or action plans. Living labs require specific participatory methods and tools to engage
stakeholders based on the specific goals of the labs.

Challenges Previous literature emphasizes the importance of close collaboration between stakeholders in living labs for
successful innovation activities. However, challenges related to living lab methods and concepts include
temporality, governance, unforeseen outcomes, efficiency, recruitment of user groups, sustainability, and
scalability. Living labs often face challenges in managing stakeholders, ensuring long-term value and
transferring knowledge between different parties. The success of living labs depends on transferring
knowledge and overcoming conflicts. Research on living labs describes both passive and active user
participants, with passive group recruitment being challenging due to personal traits. Living labs also require
long-term funding to sustain and scale up their activities.

Outcomes Living lab literature shows diverse results for innovation outcomes, with tangible outcomes including designs,
products, prototypes, solutions, and systems, and intangible outcomes including concepts, ideas, intellectual
property rights, knowledge, and services. The diversity of innovation suggests many outcomes, with most
being incremental. Stakeholder roles are crucial in diverse incremental and radical innovations in real-life
contexts. Most studies focus on incremental innovations, with few exploring radical innovations.

Sustainability Living labs play a crucial role in sustainable development, focusing on sustainable products and services in
urban settings like smart cities. They can address environmental, economic, and social issues through user
engagement and collaboration. However, many living labs lack a sustainable business model due to
project-based funding and face challenges in assessing products and services. Despite these challenges, living
labs contribute to societal development by engaging relevant stakeholders.
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underscores a strategic, macrolevel examination of economic systems, positioning innovation as a
socio-political instrument for development.

In contrast, LLs are situated in intricate, real-world settings that involve a variety of stake-
holders, including citizens, businesses, and governments. Their primary objectives are to facilitate
cocreation, experimentation, and iteration. They are frequently designed to evaluate solutions
to societal challenges and are highly participatory (Schuurman 2015). The complexity and
unpredictability of external influences present a challenge in this context. The integration of the
participatory, real-world nature of LLs with the experimental control of economics presents a
potential synergy. For instance, experimental economists can develop field experiments or natural
experiments within LLs to evaluate particular behavioral hypotheses. The rigor of experimental
economics can be preserved while real-world participation is incorporated into these experiments.
LLs provide an opportunity to conduct RCTs to rigorously test interventions aimed at improving
water resource management. RCTs, widely regarded as the gold standard for evaluating causal
relationships, can be designed to examine the effectiveness of different water-saving policies in
real-world environments. For example, one such trial might explore the impact of tiered pricing
systems versus block pricing mechanisms on water consumption patterns (García-Gallego et al.
2012, Garrido 2007). In a tiered pricing model, households that consume more water would face
higher marginal costs, while block pricing would increase costs progressively across consumption
brackets.

Another RCT could focus on social comparison interventions (Allcott 2011),where households
receive feedback about their water use compared to their neighbors. Such interventions might
be tested in conjunction with financial incentives or social recognition strategies to determine
which is more effective in promoting long-term behavioral change.The use of smart meters would
facilitate the collection of granular, real-time data on household water consumption, enabling
researchers to assess the impact of different treatments over time (Cominola et al. 2021).

4.2. Integrating the Insights Coming from Experimental Economics
into the Living Labs

The second question aims at comprehending how the insights obtained from behavioral
experiments—including decision-making processes, incentives, and market dynamics—can in-
form the design of experiments in LLs that are designed to evaluate new technologies or policies in
real-world environments. Experimental economics provides valuable behavioral insights, includ-
ing the comprehension of bounded rationality, social preferences, and the impact of incentives,
that are invaluable for the development of LL interventions. For example, the manner in which
collective action issues are dealt with in LLs, particularly in energy efficiency initiatives or urban
planning, could be influenced by research on public goods games (Fehr & Gächter 2000).

Technological advancements, particularly the use of smart meters and Internet of Things (IoT)
devices, provide new opportunities for integrating real-time feedback into water conservation
experiments in LLs. These technologies can enable continuous monitoring and instant feed-
back, offering households real-time information on their water use relative to set benchmarks
or previous usage.

For example, a randomized intervention could explore whether providing feedback on a daily
basis, compared to weekly or monthly, leads to greater reductions in water consumption. Fur-
thermore, time-of-use pricing models, where water rates fluctuate depending on peak demand
hours, could be tested using IoT devices that monitor water consumption in real time (Goette
et al. 2019). By combining these technological innovations with the theoretical foundations of ex-
perimental economics, it becomes possible to test the efficacy of price-based and nonprice-based
interventions in naturalistic settings (Cominola et al. 2021).
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The design of interventions can be enhanced by predicting how individuals will react to spe-
cific incentives or changes in their environment by incorporating such behavioral insights. A case
study is the implementation of nudges in LLs to promote proenvironmental behaviors, including
the reduction of energy consumption (Thaler & Sunstein 2021). LLs offer the real-world envi-
ronment in which these nudges are deployed, while experimental economics provides the means
to rigorously assess the efficacy of specific nudges in these contexts.

Indicatively, Brohmer et al. (2023) tried to understand a common challenge in implementing an
LL regarding the recruitment of a sufficient number of participants for these types of studies: Par-
ticipationmay not be appealing to all individuals due to factors such as the necessity of proficiently
managing smart technology or frequently exchanging information with researchers and other
users, as well as the month-long study durations. Using two conjoint studies and one experimen-
tal study, they found that when considering promotion strategies and conducting comprehensive
study planning, it is important to consider advertising an LL with a shortened duration (less than a
month), offering the option to participate from home, and—most importantly—offering financial
incentives. Nevertheless, we address the potential for selection bias to affect individuals who are
technologically adept and future oriented.

4.3. A Framework for Integration: The Experimental Economics–Living
Lab Loop

The inherent complexity of real-world environments in LLs presents methodological challenges,
particularly related to the presence of confounding variables that could obscure causal rela-
tionships. While laboratory experiments in economics offer high internal validity, their external
validity often suffers due to artificial settings (Galizzi & Navarro-Martinez 2018). This study
suggests a new interdisciplinary approach to address these methodological challenges: the ex-
perimental economics–LL loop, which seeks to combine the key characteristics of these two
approaches to provide more valid insights.

This process involves a robust stakeholdermapping and identification of challenges,which help
researchers understand the barriers associated with the topic of interest, such as water manage-
ment, from a wise perspective. Stakeholder mapping is a procedure that is typically implemented
at the beginning of a research project. It is performed to identify groups, such as government
agencies, researchers, businesses, and citizens, that are directly impacted by or have an impact on
specific policies or other areas related to the research question(s). For example, Alamanos et al.
(2022a,b) employ the LL approach to establish a shared and thorough comprehension of the chal-
lenges, evaluate the lessons learned from past failings, and collaborate to create a list of policy
recommendations that are contextualized within the broader context of sustainable management
of scarce water across vulnerable agricultural areas of the basin district of Thessaly,Greece’s driest
rural region. This process assists economists in the formulation of research questions that capture
behavioral responses to policy interventions.

An additional critical component of integration is the adaptation of methodological tools from
experimental economics to the real-world complexity of LLs. This entails the development of
experiments that uphold scientific rigor while also acknowledging the participatory and iterative
character of living laboratories. The results from these LL interventions can be translated into
experimental economics frameworks, where RCTs or other economic experiments are used
to compare different incentive structures and develop pricing models that reflect consumer
preferences (Banerjee & Duflo 2012). By embedding economic experiments in the LL envi-
ronment, researchers can collect both quantitative data (on consumption patterns, energy use,
and optimal pricing structures) and qualitative insights (into stakeholder perceptions of fairness,
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social acceptance of dynamic pricing, and potential resistance factors gathered through surveys
and focus groups).

For instance, aiming to study IWRM, the LL approach could involve multiple stakeholders, in-
cluding government agencies, researchers, businesses, and citizens to test nature-based solutions
for flood management and pollution control, using smart sensors, precision irrigation, organic
fertilizers, and green infrastructure. The results (e.g., on water quality, nitrate runoff, and ur-
ban flood risks) could then be used as attributes for the development of an RCT or another
economic experiment to compare the impact of different incentive structures (e.g., financial re-
wards versus social recognition) on consumer behavior. Quasi-experimental approaches, such as
difference-in-differences (DiD) and propensity score matching, allow for more rigorous control
over confounding variables in nonrandomized settings. For instance, DiD can be applied in water
management experiments to compare consumption patterns across communities before and after
a policy intervention, controlling for external factors that might otherwise distort the results. Sim-
ilarly, propensity score matching can be used to match communities or households based on key
observable characteristics (e.g., socioeconomic status, baseline water consumption), thus reducing
bias in the analysis (Levitt & List 2009).

The final stage of the experimental economics–LL loop ensures that findings translate into
scalable policy solutions.This includes transforming results into policy briefs for decision-makers,
collaborating with local governments to implement effective interventions, scaling successful
treatments, and conducting follow-up experiments to refine and adapt policies based on long-term
behavioral responses (Akinsete et al. 2022, Alamanos et al. 2022a). This iterative process ensures
that economic theories and behavioral models are tested, validated, and applied in real-world set-
tings where multiple variables influence decision-making. The experimental economics–LL loop
represents an interdisciplinary approach that bridges the gap between controlled economic ex-
periments and practical policy solutions. By integrating rigorous economic methodologies with
stakeholder-driven innovation, this framework transforms water management into a data-driven,
adaptive, and cocreated process.

4.4. Obstacles and Prospects

An often-overlooked aspect of LLs is the unequal distribution of power among stakeholders,
particularly in contexts involving large institutions such as governments or corporations, whose
interests may not always align with those of local communities. Power asymmetries can lead to
disproportionate influence by certain stakeholders, undermining the collaborative ideals of LLs
(Hermans et al. 2006).One way to address these imbalances is through the design of common-pool
resource experiments within LLs, where different governance structures can be tested to assess
their impact on water management. For instance, RCTs could assign different governance mech-
anisms (e.g., top-down versus bottom-up) to various communities, measuring the effectiveness of
each in terms of water conservation and resource allocation (Cardenas et al. 2000). By giving equal
decision-making power to traditionally marginalized groups, such as smallholder farmers or low-
income households, the experiments could provide valuable insights into the role of governance
in achieving sustainable water management outcomes.

The integration of experimental economics into LLs presents inherent challenges. One ob-
stacle is the loss of experimental control in a real-world environment, where a multitude of
confounding variables may influence behavior. Researchers must strike a balance between the
chaos of real-world environments and the desire for rigorous causal inference. Nevertheless, this
presents an opportunity to enhance economic models by incorporating these intricacies. Further-
more, the significance of ethical considerations is heightened when experiments are transferred
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from laboratory to real-world environments. The participatory nature of LLs necessitates that
stakeholders remain involved in the process, and transparency regarding experimental objectives
is essential for preserving trust. In addition, some studies argue that the evidence is not currently
sufficient to justify the effectiveness of the LLs in terms of promotion of innovation, which can
be surpassed by those who provide funding for LLs to demand to evaluate their performance and
assess their outcomes/impacts (Paskaleva & Cooper 2021).

5. CONCLUSIONS

Effective and sustainable water resource management is imperative due to the growing pressure
on global water resources, which includes overexploitation, desertification, and pollution. The
efficacy of IWRM approaches has been demonstrated through the integration of scientific input
and economic methods. Nevertheless, it is essential to consider human factors and real-world
decision-making to ensure the effective management of water resources. LLs offer a cocreation
venue for periodic stakeholder engagement, thereby bridging the divide between scientists and
stakeholders. LLs facilitate the development of codetermined inputs by scientists and stakeholders
during periodic meetings,which will provide qualitative insights on water management issues such
as scarcity, demand, and supply. These insights can be further investigated using experimental
economic methods.

Experimental economics employs controlled environments to offer evidence-based insights
into the strategic interactions between individuals and groups and the decision-making processes
of both individuals and groups. This method, however, may compromise external validity by fail-
ing to account for the disparity between laboratory environments and real-world scenarios. Field
experiments can assist in bridging this divide by transitioning investigations from laboratory set-
tings to more genuine environments. The study of how behavioral particularities affect society’s
value of resources and the environment, the understanding of how incentives and institutions af-
fect decisions, and the resolution of group externalities and social dilemmas are threemajor groups
of experiments related to the environment, particularly water resources.

This review explores three main issues: the application of experimental economics in LLs,
where stakeholders actively cocreate solutions. The integration of experimental economics with
LLs presents a potential synergy allowing researchers to develop field experiments or natural
experiments to evaluate specific behavioral hypotheses and the ways in which LLs can be in-
terconnected with experimental economics that seek to test theories in real-world contexts (the
experimental economics–LL loop). Experimental economics is based on controlled environments
to evaluate economic behavior and theory, whereas LLs focus on user-driven innovation in real-
world settings. LLs, situated in complex, real-world settings, involve stakeholders and are highly
participatory. The experimental economics–LL loop is an interdisciplinary approach that com-
bines the strengths of experimental economics and stakeholder mapping to provide more valid
insights. This process involves identifying challenges and identifying groups directly impacted
by a topic, such as water management. The results from these LL workshops can be translated
into experimental economics frameworks, comparing different incentive structures and devel-
oping pricing models that reflect consumer preferences. This allows for the collection of both
quantitative data and qualitative insights. The final stage of this loop ensures that findings trans-
late into scalable policy solutions, including transforming results into policy briefs, collaborating
with local governments, scaling successful interventions, and conducting follow-up experiments
to refine and adapt policies based on long-term behavioral responses. This iterative process en-
sures that economic theories and behavioral models are tested, validated, and applied in real-world
settings where multiple variables influence decision-making.

www.annualreviews.org • Experimental Economics in Water Management 161



D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lre
vi

ew
s.

or
g.

  G
ue

st
 (

gu
es

t)
 IP

:  
45

.1
48

.1
2.

21
2 

O
n:

 T
ue

, 2
1 

O
ct

 2
02

5 
14

:3
6:

02

RE17_Art08_Akinsete ARjats.cls September 8, 2025 14:5

DISCLOSURE STATEMENT

The authors are not aware of any affiliations, memberships, funding, or financial holdings that
might be perceived as affecting the objectivity of this review.

ACKNOWLEDGMENT

This research was funded by the ERCGrant SmartWater Futures (shorter name:Water-Futures),
grant agreement ID 951424.

LITERATURE CITED

Adams T. 2021. Water resource management: importance, challenges & techniques. GRT, June 16. https://
globalroadtechnology.com/water-resource-management-importance-challenges-techniques/

Agramont A, Craps M, BalderramaM,Huysmans M. 2019. Transdisciplinary learning communities to involve
vulnerable social groups in solving complex water-related problems in Bolivia.Water 11(2):385

Akinsete E, Koundouri P, Kartala X, Englezos N, Lautze J, et al. 2022. Sustainable WEF nexus management:
a conceptual framework to integrate models of social, economic, policy, and institutional developments.
Front. Water 4:727772

Alamanos A, Koundouri P, Papadaki L, Pliakou T. 2022a. A system innovation approach for science-
stakeholder interface: theory and application to water-land-food-energy nexus. Front. Water 3:744773

Alamanos A, Koundouri P, Papadaki L, Pliakou T, Toli E. 2022b. Water for tomorrow: a living lab on the
creation of the science-policy-stakeholder interface.Water 14(18):2879

Allcott H. 2011. Social norms and energy conservation. J. Public Econ. 95(9–10):1082–95
Almirall E, Lee M, Wareham J. 2012. Mapping living labs in the landscape of innovation methodologies.

Technol. Innov. Manag. Rev. 2(9):12–18
Banerjee AV,Duflo E. 2012.Poor Economics: A Radical Rethinking of theWay to Fight Global Poverty. PublicAffairs
Bergvall-Kåreborn B, Eriksson CI, Ståhlbröst A, Svensson J. 2009a. A milieu for innovation—defining living

labs. Work. Pap., Luleå University of Technology
Bergvall-Kåreborn B, Holst M, Ståhlbröst A. 2009b. Concept design with a living lab approach. Paper

presented at the 42nd Hawaii International Conference on System Sciences, Jan. 5–9
Brohmer H, Munz K, Röderer K, Anzengruber C, Wendland M, Corcoran K. 2023. How attractive is the

participation in a Living Lab study? Experimental evidence and recommendations.Discov. Sustain.4(1):23
Carayannis E, Dubina I. 2014. Thinking beyond the box: game-theoretic and living lab approaches to

innovation policy and practice improvement. J. Knowl. Econ. 5:427–39
Cardenas JC. 2000. How do groups solve local commons dilemmas? Lessons from experimental economics in

the field. Environ. Dev. Sustain. 2(3):305–22
Cardenas JC, Stranlund J,Willis C. 2000. Local environmental control and institutional crowding-out.World

Dev. 28(10):1719–33
Clot S, Stanton CY. 2014. Present bias predicts participation in payments for environmental services: evidence

from a behavioral experiment in Uganda. Ecol. Econ. 108:162–70
Cominola A,GiulianiM,Castelletti A, Fraternali P,Gonzalez SLH, et al. 2021.Long-termwater conservation

is fostered by smart meter-based feedback and digital user engagement. npj Clean Water 4:29
Costa D, Soares A. 2022. Evaluation of smart water consumption metering benefits—a case study in

Brasília/DF, Brazil. Environ. Sci. Proc. 21(1):81
Das S, Fuchs H, Philip R, Rao P. 2023. A review of water valuation metrics: supporting sustainable water use

in manufacturing.Water Resour. Ind. 29:100199
Delina LL. 2020. A rural energy collaboratory: co-production in Thailand’s community energy experiments.

J. Environ. Stud. Sci. 10(1):83–90
Fehr E, Gächter S. 2000. Fairness and retaliation: the economics of reciprocity. J. Econ. Perspect. 14(3):159–81
Følstad A. 2008. Towards a living lab for development of online community services. eJOV 10. https://

sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/2440028/eJOV10_Folstad_Living%
2BLab%2Bfor%2Bonline%2Bcommunity%2Bservices.pdf?sequence=1

162 Akinsete et al.

https://globalroadtechnology.com/water-resource-management-importance-challenges-techniques/
https://globalroadtechnology.com/water-resource-management-importance-challenges-techniques/
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/2440028/eJOV10_Folstad_Living%2BLab%2Bfor%2Bonline%2Bcommunity%2Bservices.pdf?sequence=1
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/2440028/eJOV10_Folstad_Living%2BLab%2Bfor%2Bonline%2Bcommunity%2Bservices.pdf?sequence=1
https://sintef.brage.unit.no/sintef-xmlui/bitstream/handle/11250/2440028/eJOV10_Folstad_Living%2BLab%2Bfor%2Bonline%2Bcommunity%2Bservices.pdf?sequence=1


D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lre
vi

ew
s.

or
g.

  G
ue

st
 (

gu
es

t)
 IP

:  
45

.1
48

.1
2.

21
2 

O
n:

 T
ue

, 2
1 

O
ct

 2
02

5 
14

:3
6:

02

RE17_Art08_Akinsete ARjats.cls September 8, 2025 14:5

Fornarelli R, Anda M, Dallas S, Morrison GM. 2022. Smart metering technology and community partici-
pation: investigating household water usage and perceived value of hybrid water systems.Water Supply
22(1):347–59

Galizzi MM, Navarro-Martinez D. 2018. On the external validity of social preference games: a systematic
lab-field study.Manag. Sci. 65(3):976–1002

García-Gallego A, Georgantzís N, Hernán-González R, Kujal P. 2012. How do markets manage water
resources? An experiment. Environ. Resour. Econ. 53:1–23

Garrido A. 2007. Water markets design and evidence from experimental economics. Environ. Resour. Econ.
38:311–30

GertenD,Heck V, Jägermeyr J, Bodirsky BL, Fetzer I, et al. 2020. Feeding ten billion people is possible within
four terrestrial planetary boundaries.Nat. Sustain. 3:200–8

Giupponi C, Sgobbi A. 2008. Models and decisions support systems for participatory decision making in
integrated water resource management. In Coping with Water Deficiency, Vol. 48, ed. P Koundouri.
Springer

Giupponi C, Sgobbi A. 2013. Decision support systems for water resources management in developing
countries: learning from experiences in Africa.Water 5(2):798–818

Goette L, Graeber T, Kellogg A, Sprenger C. 2019. Heterogeneity of gain-loss attitudes and expectations-
based reference points. Work. Pap., University of Bonn

Gupta HV, Brookshire DS, Tidwell VC, Boyle DP. 2012. Modeling: A basis for linking policy to adaptive
water management. In Water Policy in New Mexico: Addressing the Challenge of an Uncertain Future, ed.
HV Gupta, DS Brookshire, VC Tidwell, DP Boyle. RFF Press. 1st ed.

Halkos G,Matsiori S. 2014. Exploring social attitude and willingness to pay for water resources conservation.
J. Behav. Exp. Econ. 49:54–62

Harrison GW, List JA. 2004. Field experiments. J. Econ. Lit. 42(4):1009–55
Hermans L, Van Halsema G, Renault D. 2006. Developing economic arrangements for water re-

sources management—the potential of stakeholder-oriented water valuation. In Water and Agriculture:
Sustainability, Markets and Policies. OECD Publ.

Hielkema H, Hongisto P. 2013. Developing the Helsinki smart city: the role of competitions for open data
applications. J. Knowl. Econ. 4(2):190–204

Hirshleifer J, de Haven JC, Milliman JW. 1969.Water Supply: Economics, Technology, and Policy. Chicago: Univ.
Chicago Press

Hossain M, Leminen S, Westerlund M. 2019. A systematic review of living lab literature. J. Clean. Prod.
213:976–88

Jägermeyr J, Pastor A, Biemans H,Gerten D. 2017. Reconciling irrigated food production with environmental
flows for Sustainable Development Goals implementation.Nat. Commun. 8:15900

Jang H, Lin Z, Lustig C. 2020. Losing money and motivation: effects of loss incentives on motivation and
metacognition in younger and older adults. Front. Psychol. 11:541367

Kahneman T. 1979. Prospect theory: an analysis of decisions under risk. Econometrica 47:263–91
Kay M, Franks T, Smith LED. 2002.Water: Economics, Management and Demand. CRC Press
Knight T. 1749. Reflections Upon Catholicons, or Universal Medicines. T. Osborne
Koundouri P. 2004. Current issues in the economics of groundwater resource management. J. Econ. Surv.

18(5):703–40
Koundouri P, Dávila OG. 2015. The use of the ecosystem services approach in guiding water valuation and

management: inland and coastal waters. InHandbook of Water Economics, ed. A Dinar, K Schwabe. Edward
Elgar

Koundouri P, Groom B. 2002. Groundwater management: an overview of hydrogeology, economic values,
and principles of management. In Groundwater, Vol. 3, ed. L Silveira, EJ Usunoff. UNESCO-EOLSS

Koundouri P, Pashardes P. 2002. Hedonic price analysis and selectivity bias: water salinity and demand for
land. In Current Issues in the Economics of Water Resource Management: Theory, Applications and Policies, ed.
P Pashardes, T Swanson, A Xepapadeas, Vol 23. Springer

Leminen S. 2013.Coordination and participation in living lab networks.Technol. Innov.Manag. Rev. 3(11):5–14

www.annualreviews.org • Experimental Economics in Water Management 163



D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lre
vi

ew
s.

or
g.

  G
ue

st
 (

gu
es

t)
 IP

:  
45

.1
48

.1
2.

21
2 

O
n:

 T
ue

, 2
1 

O
ct

 2
02

5 
14

:3
6:

02

RE17_Art08_Akinsete ARjats.cls September 8, 2025 14:5

Leminen S, Niitamo VP, Westerlund M. 2017. A brief history of living labs: from scattered initiatives to
global movement. In Research Day Conference Proceedings 2017: OpenLivingLab Days. Eur. Netw. Living
Labs. https://core.ac.uk/reader/132629590#page=42

Leminen S,WesterlundM. 2016. A framework for understanding the different research avenues of living labs.
Int. J. Technol. Mark. 11(4):399–420

Leminen S, Westerlund M, Nyström A-G. 2012. Living labs as open-innovation networks. Technol. Innov.
Manag. Rev. 2(9):6–11

Levitt SD, List JA. 2009. Field experiments in economics: the past, the present, and the future. Eur. Econ. Rev.
53(1):1–18

Liu Y, Gupta H, Springer E, Wagener T. 2008. Linking science with environmental decision making: expe-
riences from an integrated modeling approach to supporting sustainable water resources management.
Environ. Modell. Softw. 23(7):846–58

Loewenstein G. 1999. Experimental economics from the vantage-point of behavioral economics. Econ. J.
109(453):25–34

Lonati S, Quiroga BF, Zehnder C, Antonakis J. 2018. On doing relevant and rigorous experiments: review
and recommendations. J. Oper. Manag. 64:19–40

López-Mosquera N, Sánchez M. 2011. Emotional and satisfaction benefits to visitors as explanatory factors
in the monetary valuation of environmental goods. An application to periurban green spaces. Land Use
Policy 28(1):151–66

Loucks DP, van Beek E. 2017.Water resources planning andmanagement: an overview.Water Resource Systems
Planning and Management: An Introduction to Methods, Models, and Application, ed. DP Loucks, E van Beek.
Springer

McPhee C, Bancerz M, Mambrini-Doudet M, Chrétien F, Huyghe C, Gracia-Garza J. 2021. The defining
characteristics of agroecosystem living labs. Sustainability 13(4):1718

Mulder I, Kriens M. 2008. The living labs harmonization cube: communicating living lab’s
essentials. eJOV Exec. 10. https://www.semanticscholar.org/paper/THE-LIVING-
LABS-HARMONIZATION-CUBE%3A-COMMUNICATING-Mulder-Velthausz/
f498744420e458786d91ef5cd374daa3ed508689

Navarro-Ortega A, Acuña V, Bellin A, Burek P, Cassiani G, et al. 2015. Managing the effects of multiple
stressors on aquatic ecosystems under water scarcity. The GLOBAQUA project. Sci. Total Environ. 503–
504:3–9

Nisbet EK, Zelenski JM. 2011.Underestimating nearby nature: affective forecasting errors obscure the happy
path to sustainability. Psychol. Sci. 22(9):1101–6

Nyström AG, Leminen S, Westerlund M, Kortelainen M. 2014. Actor roles and role patterns influencing
innovation in living labs. Ind. Mark. Manag. 43(3):483–95

Ölander F,Thøgersen J. 2014. Informing versus nudging in environmental policy. J. Consum. Policy 37(3):341–
56

Olmstead SM. 2010.The economics of managing scarce water resources.Rev. Environ. Econ. Policy 4(2):179–98
Paskaleva DK, Cooper DI. 2021. Are living labs effective? Exploring the evidence. Technovation 106:102311
Qi H, Altinakar MS. 2011. A conceptual framework of agricultural land use planning with BMP for integrated

watershed management. J. Environ. Manag. 92(1):149–55
Samuelson W, Zeckhauser R. 1988. Status quo bias in decision making. J. Risk Uncertain. 1(1):7–59
Schuurman D. 2015. Bridging the gap between open and user innovation? Exploring the value of Living

Labs as a means to structure user contribution and manage distributed innovation. Doc. Diss., Ghent
University

Schuurman D, Evens T, De Marez L. 2009. A living lab research approach for mobile TV. In EuroITV ’09:
Proceedings of the 7th European Conference on European Interactive TV and Video. Association for Computing
Machinery

Smith VL. 2003. Constructivist and ecological rationality in economics. Am. Econ. Rev. 93(3):465–508
Thaler RH,Sunstein CR. 2021.Nudge: Improving Decisions About Health,Wealth, and Happiness. Yale Univ. Press
United Nations. 2014. General Assembly Resolution A/RES/69/215, International Decade for Action “Water

for Life” 2005–2015, Dec. 3. UN Doc. A/C.2/69/L.12/Rev. 1. https://digitallibrary.un.org/record/
784234?v=pdf

164 Akinsete et al.

https://core.ac.uk/reader/132629590#page=42
https://www.semanticscholar.org/paper/THE-LIVING-LABS-HARMONIZATION-CUBE%3A-COMMUNICATING-Mulder-Velthausz/f498744420e458786d91ef5cd374daa3ed508689
https://www.semanticscholar.org/paper/THE-LIVING-LABS-HARMONIZATION-CUBE%3A-COMMUNICATING-Mulder-Velthausz/f498744420e458786d91ef5cd374daa3ed508689
https://www.semanticscholar.org/paper/THE-LIVING-LABS-HARMONIZATION-CUBE%3A-COMMUNICATING-Mulder-Velthausz/f498744420e458786d91ef5cd374daa3ed508689
https://digitallibrary.un.org/record/784234?v=pdf
https://digitallibrary.un.org/record/784234?v=pdf


D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lre
vi

ew
s.

or
g.

  G
ue

st
 (

gu
es

t)
 IP

:  
45

.1
48

.1
2.

21
2 

O
n:

 T
ue

, 2
1 

O
ct

 2
02

5 
14

:3
6:

02

RE17_Art08_Akinsete ARjats.cls September 8, 2025 14:5

Vanham D, Leip A. 2020. Sustainable food system policies need to address environmental pressures and
impacts: the example of water use and water stress. Sci. Total Environ. 730:139151

Voytenko Y, McCormick K, Evans J, Schliwa G. 2016. Urban living labs for sustainability and low carbon
cities in Europe: towards a research agenda. J. Clean. Prod. 123:45–54

Weber EU. 2010.What shapes perceptions of climate change?Wiley Interdiscip. Rev. Clim. Change 1(3):332–42
Welsch H, Kühling J. 2009. Using happiness data for environmental valuation: issues and applications. J. Econ.

Surv. 23(2):385–406
World Bank. 1999. Institutional frameworks in successful water markets: Brazil, Spain, and Colorado, USA. Rep.

WTP 427,World Bank. http://documents.worldbank.org/curated/en/496621468770340461

www.annualreviews.org • Experimental Economics in Water Management 165

http://documents.worldbank.org/curated/en/496621468770340461

