
CURRENT RESEARCH JOURNAL OF HISTORY (ISSN: 2767-472X) 

 

  

https://masterjournals.com/index.php/crjh 1 

 

VOLUME: Vol.06 Issue10 2025 
Page: - 01-08 

  

RESEARCH ARTICLE 

 

Historic Water Management In The Alps: Sustaining 
Irrigation Through Collective Action 
 

Prof. Thomas Berger 

Institute of Social Anthropology, University of Zurich, Switzerland 

 

Dr. Markus Schmid 

Department of History, University of Basel, Switzerland 

 

Received: 03 August 2025 Accepted: 02 September 2025 Published: 01 October 2025 

 

 

INTRODUCTION

Traditional irrigation systems, often known as "bisses" or 

"Suonen" in the Swiss Alps, represent a remarkable 

testament to collective action and resource management [2, 

48, 49, 53, 54, 55]. These intricate networks of open 

channels, meticulously carved into steep mountain slopes, 

have been vital for agricultural productivity in arid Alpine 

valleys for centuries, particularly in the canton of Valais 

[2, 23, 47, 53, 57]. Despite facing numerous challenges, 

including socioeconomic shifts, rural land abandonment 

[22, 62], and the allure of modern alternatives, many of 

these systems continue to operate through cooperative 

efforts [26, 51]. This article explores the enduring 

principles of self-governance and collective action that 

underpin the successful management and maintenance of 

these traditional irrigation infrastructures in the Swiss 

Alps, drawing insights from established theories of 

common-pool resource management. 

The sustainability of shared resources, such as water for 

irrigation, is a classic "social dilemma" where individual 

self-interest can potentially lead to collective ruin if not 

properly managed [42, 43, 44]. Traditional irrigation 

systems globally, from the complex networks in the Andes 

[4] to the Aflaj system in Oman [6] and the small-scale 

practices in Ethiopia [5], demonstrate various forms of 

indigenous management that have historically overcome 

these challenges [7, 8, 9]. However, the continued viability 

of such systems in developed nations, where modern 

infrastructure, shifting economic priorities, and changing 
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demographics often prevail, presents a unique and 

compelling case study [26]. Switzerland, often referred to 

as a "water tower of Europe" due to its abundant 

hydrological resources [45, 46], still relies on these 

traditional systems for specific agricultural practices, 

particularly for irrigating meadows and pastures in the 

Valais region [23, 24, 51]. The central question guiding 

this inquiry is: how do these communities successfully 

govern, maintain, and adapt these critical infrastructures in 

the face of evolving societal and economic landscapes [26, 

27, 60]? 

This study aims to investigate the factors contributing to 

the remarkable resilience and continued cooperative 

management of these traditional irrigation systems in the 

Swiss Alps. By examining the operational principles, 

institutional arrangements, and the crucial role of social 

capital and evolving cultural values, we seek to understand 

why these systems, unlike many other common-pool 

resources that have faced decline or privatization, continue 

to thrive as examples of sustainable collective action [19, 

20, 21, 26]. 

METHODS 

This research employs a comprehensive synthesis of 

existing scholarly literature, including peer-reviewed 

articles, academic reports, and historical accounts 

specifically pertaining to traditional irrigation systems in 

the Swiss Alps, with a particular focus on the canton of 

Valais [2, 23, 27, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 

58, 59, 60]. The theoretical framework for analysis is 

primarily grounded in the seminal work of Elinor Ostrom 

and her collaborators on the governance of common-pool 

resources [16, 19, 20, 21]. Key concepts such as Ostrom's 

eight design principles for robust common-pool resource 

institutions, the dynamics of repeated interactions in 

fostering cooperation, and the intricate interplay between 

individual incentives and collective outcomes were central 

to the analytical approach [19, 21, 28, 29, 30, 31, 32, 33, 

34, 35]. 

The specific case of the "bisses" of Valais serves as the 

primary empirical context for this study [2, 48, 53, 54, 55]. 

Detailed information regarding their historical 

development, the specific operational rules governing 

water distribution, the traditional maintenance practices, 

and the contemporary challenges they face was 

systematically extracted and analyzed from the identified 

scholarly works and regional studies [47, 50, 59, 60]. The 

analysis also incorporated broader socioeconomic trends 

impacting the Swiss Alps, including patterns of land use 

change and abandonment [22, 62], as well as the influence 

of national and cantonal agricultural policies [24, 64]. 

To assess the cooperative aspects and the mechanisms of 

collective action, principles derived from game theory, 

particularly those concerning repeated games and the 

evolution of cooperation, were implicitly applied [17, 18, 

29, 30, 31, 32, 33, 34, 35]. The focus was on identifying 

the endogenous mechanisms and informal norms that 

foster and maintain collective action among the diverse 

group of water users, even in the absence of strong external 

enforcement [36, 37, 38, 39, 40, 41]. This involved 

examining how communities manage to overcome social 

dilemmas and sustain cooperation over generations [42, 

43]. 

RESULTS 

The sustained operation and successful management of 

traditional irrigation systems in the Swiss Alps, 

particularly the "bisses" in the Valais region, can be 

attributed to a confluence of factors that strongly align with 

and exemplify established theories of common-pool 

resource governance. These factors demonstrate the 

effectiveness of self-organized institutions in managing 

shared natural resources: 

1. Clearly Defined Boundaries and Membership: A 

fundamental characteristic of these systems is the precise 

delineation of both the resource itself (the water flow 

within a specific bisse) and the user group [19, 47]. The 

rights to use water are typically well-defined and often 

historically tied to specific land parcels or agricultural 

holdings, ensuring that it is clear who is entitled to water 

and who is excluded [53, 54, 59]. This clarity minimizes 

ambiguity and potential disputes over water access, which 

is a critical design principle for robust common-pool 

resource institutions [19]. 

2. Congruence Between Rules and Local Conditions: The 

rules governing water allocation, maintenance duties, and 

conflict resolution are highly adapted to the specific 

hydrological conditions of each bisse and the unique social 

and agricultural context of the local community [3, 21, 47, 

59]. Water turns, for instance, are often precisely timed and 

rotated, reflecting the available water supply, the varying 

needs of different crops or meadows, and the topography 

of the irrigated area [50, 59]. This localized adaptation of 
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rules, rather than a rigid, "one-size-fits-all" approach, is 

crucial for both efficiency and perceived fairness among 

users [3, 21]. 

3. Collective-Choice Arrangements: Users of the bisses are 

actively involved in the creation, modification, and 

enforcement of their operational rules [19, 54, 59]. This 

participatory approach ensures that the rules are perceived 

as legitimate, equitable, and practical, fostering a strong 

sense of ownership and shared responsibility among the 

irrigators [60]. Decisions regarding major repairs, water 

distribution schedules, or changes in management are 

typically made through communal meetings or by elected 

representatives, embodying the principle that those 

affected by rules should have a significant voice in their 

formulation [19]. 

4. Monitoring and Enforcement: The relatively small scale 

of these communities and the visible nature of water flow 

within the open channels facilitate effective and low-cost 

monitoring of rule adherence [19, 47, 59]. Deviations from 

established rules, such as unauthorized water abstraction or 

neglect of maintenance duties, are easily observable by 

other users within the close-knit community [53]. 

Furthermore, internal mechanisms for sanctioning rule-

breakers exist, ranging from informal social pressure and 

ostracism to more formal penalties imposed by the water 

user association, known as a "consortage" [38, 39, 40, 41, 

59]. 

5. Graduated Sanctions: Penalties for rule violations are 

typically graduated, starting with minor reprimands or 

warnings for first offenses and escalating to more severe 

consequences, such as temporary suspension of water 

rights or fines, for repeat offenders [19, 40, 59]. This 

approach allows for flexibility and encourages compliance 

without immediately resorting to harsh measures that could 

destabilize the cooperative framework, thereby promoting 

long-term cooperation [37]. 

6. Accessible Conflict-Resolution Mechanisms: Disputes 

over water allocation, maintenance responsibilities, or 

perceived rule violations are usually resolved within the 

community through established informal and formal 

mechanisms [19, 59]. This localized dispute resolution 

process, often involving respected community elders or 

elected bisse officials, prevents the need for costly and 

time-consuming external legal interventions and allows for 

solutions tailored to the specific context of the bisse and its 

users [17]. 

7. Minimum Recognition of Rights to Organize: While not 

always formally recognized by external governmental 

authorities in a top-down manner, the local communities 

have the de facto right, and often historical precedent, to 

organize and manage their bisses autonomously [19, 26, 

54, 59]. This autonomy is vital for their ability to adapt to 

changing circumstances, maintain self-reliance, and 

effectively enforce their own rules without undue external 

interference. 

8. Nesting of Enterprises: In some instances, the 

management of a specific bisse might be nested within 

larger, multi-layered institutional arrangements for water 

management at a regional or cantonal level [14, 27]. This 

allows for coordination and potential support (e.g., for 

major infrastructure projects or legal recognition) while 

preserving local autonomy in the day-to-day operations 

and rule-making processes of the individual bisse 

associations [14, 27]. 

9. Social Capital and Reciprocity: Beyond formal rules and 

institutional structures, a strong sense of community, 

mutual trust, and ingrained reciprocity among users plays 

a significant and often underestimated role in sustaining 

cooperation [12, 13, 15]. The long history of shared 

dependency on these water systems has fostered robust 

social networks and a deeply embedded culture of mutual 

aid, particularly evident during collective maintenance 

periods (e.g., clearing channels after winter snowmelt or 

repairing damage) [53, 59, 60]. This "generalized 

reciprocity" is a powerful, informal force in overcoming 

collective action problems that formal rules alone might 

not fully address [32, 36, 37]. 

10. Evolving Economic and Cultural Value: While the 

primary function of the bisses remains agricultural 

irrigation, these systems have increasingly gained 

recognition for their significant ecological and cultural 

value [25, 50, 61]. Tourism, in particular, has seen the 

bisses promoted as unique historical hiking trails, 

contributing to their preservation through external funding, 

public awareness campaigns, and volunteer efforts [52, 58, 

59, 61]. This diversified value proposition adds another 

layer of incentive for their upkeep, moving beyond purely 

agricultural considerations and providing additional 

resources for maintenance and restoration [25, 62]. 

DISCUSSION 

The case of the Swiss Alpine irrigation systems offers 
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compelling and robust evidence for the enduring power 

and effectiveness of cooperative management in common-

pool resources. The remarkable success and continued 

operation of these systems, despite the pervasive pressures 

of modernization, changing agricultural practices, and 

rural depopulation, strongly corroborate Elinor Ostrom's 

empirically derived design principles for robust common-

pool resource institutions [16, 19, 20]. The long history of 

collective action has fostered not only formal institutional 

arrangements but also strong social norms and a high 

degree of interpersonal trust, which are absolutely critical 

for overcoming potential "free-rider" problems inherent in 

shared resources [31, 32, 42, 43]. The ability of these local 

communities to self-organize, devise, and effectively 

enforce their own rules, with minimal reliance on external, 

top-down enforcement mechanisms, is a key determinant 

of their resilience and sustainability [20, 21]. 

The observed shift in some areas towards a more multi-

functional appreciation of the bisses, encompassing their 

value for tourism, biodiversity, and cultural heritage 

alongside traditional agriculture, highlights a dynamic and 

adaptive management strategy [25, 50, 52, 58, 61]. This 

broadened value proposition offers crucial new avenues for 

funding, public support, and volunteer engagement, 

potentially bolstering the long-term sustainability of these 

systems even as the direct agricultural dependency might 

lessen in certain regions due to economic changes [23, 24, 

62, 64]. This phenomenon resonates strongly with the 

concept of "payments for ecosystem services," where the 

environmental, cultural, and recreational benefits provided 

by these traditional systems are increasingly recognized 

and, in some cases, compensated, providing additional 

incentives for their maintenance [63]. 

However, it is imperative to acknowledge that significant 

challenges persist. Issues such as the ongoing trend of land 

abandonment in remote mountain areas [22, 62], the aging 

demographic of traditional farmers and the difficulty in 

attracting younger generations to labor-intensive 

agricultural practices, and the increasing cost of material 

and labor for maintenance in a modern economy pose 

ongoing threats to the long-term viability of some bisses 

[24, 51]. The inherent tension between preserving 

centuries-old traditional practices and adapting to 

contemporary societal needs and economic realities 

represents a constant and delicate balancing act for these 

communities. Nevertheless, the deeply ingrained 

institutional structures, the strong social fabric, and the 

adaptive capacity demonstrated by these bisse associations 

provide a robust foundation for addressing these evolving 

challenges. 

The Swiss experience with its traditional irrigation systems 

offers invaluable lessons for water resource management 

and common-pool resource governance globally. It 

unequivocally underscores that successful and sustainable 

governance of shared resources often hinges on the 

development of tailored, locally-driven institutions that 

actively foster participation, enable effective monitoring, 

and enforce rules through a system of graduated sanctions 

[3, 21]. Furthermore, this case study vividly highlights the 

profound importance of cultural values, historical legacy, 

and social capital in building, maintaining, and evolving 

cooperation among resource users, factors which can 

sometimes be overlooked or underestimated in purely 

economic or technical approaches to resource management 

[12, 13, 15]. The resilience of the bisses demonstrates that 

collective action, when supported by appropriate 

institutional design and strong community bonds, can 

indeed lead to long-term sustainable outcomes for vital 

shared resources. 

CONCLUSION 

The traditional irrigation systems of the Swiss Alps, 

exemplified by the "bisses" of Valais, stand as a powerful 

and compelling testament to the effectiveness of 

cooperative management of common-pool resources. Their 

remarkable and sustained viability is not merely a 

historical curiosity but a vibrant, living demonstration of 

effective self-governance and adaptive capacity in the face 

of changing environmental and socioeconomic conditions. 

The adherence to key design principles, including clearly 

defined boundaries, context-specific and adaptable rules, 

robust collective-choice arrangements, and effective 

monitoring and enforcement mechanisms, has been 

instrumental in their enduring success. Moreover, the 

strong social capital, deeply embedded norms of 

reciprocity, and the evolving cultural and ecological 

appreciation of these systems contribute significantly to 

their resilience and long-term sustainability. While facing 

ongoing challenges inherent in maintaining traditional 

infrastructure in a modern context, the inherent adaptive 

capacity and strong community ties within these irrigation 

associations provide a compelling and instructive model 

for sustainable resource management globally. The lessons 

gleaned from these Alpine communities offer invaluable 

insights for promoting cooperation, fostering local 

ownership, and ensuring the long-term sustainability of 
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shared resources worldwide 
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