
 

 

 

 

 

Sharing invisible resources in the age of       

climate change  
– a transboundary groundwater sharing agreement in Sahel, Africa, analysed          

through Ostrom’s design principles for collective action 

 

 

 

Anton Blanck 

Development Studies C (Bachelor thesis) 

Department of Government 

Uppsala University, autumn 2018 

Supervisor: Hans Blomkvist 

Words: 11822 

Pages: 30 

1 



 

 

 

 

 

 

Abstract 

With climate change and increasing populations, water availability is becoming even more important in              

the region of Sahel, Africa, where droughts have plagued the states for centuries. In response to this                 

growing concern, seven Sahelian states have initiated cooperation over their shared groundwater            

resources, an action that is still quite unique globally, given the overlooked status of groundwater. This                

paper analyses their agreement using Elinor Ostrom’s framework for sustainable collective management            

of common-pool resources. It concludes that, although the agreement reflects progressive intentions, the             

attention towards the local levels of governance is insufficient. This conclusion is important specifically              

for the future of this agreement, and generally feeds into a discussion of governance of larger-scale,                

transboundary CPRs.   
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1. Introduction 

“Humankind depends utterly and absolutely on groundwater, which represents about 97% of the             

planet’s freshwater resources, excluding the resources locked in polar ice. Globally, it provides             

about 50% of the current potable water supplies; in some countries it can be more than 90%. It is                   

essential to agriculture and industry and sustains the baseflow of rivers and lakes. It keeps springs                

flowing, vegetation growing and wetlands wet. Sufficiently recharged aquifers prevent compaction           

and land subsidence as well as salt water intrusion into freshwater supplies. Aquifer systems              

constitute the predominant reservoir and strategic reserve of freshwater that can be drawn upon in               

cases of drought” (Mechlem 2011, 209) 

 

Water is the key to life. Water is what enabled life to grow on the earth. So much we have known for a                       

long time. As Da Vinci put it, five centuries ago: “Water is the driving force of nature.” In contemporary                   

discourse, as in history, water is a central theme. Rising sea levels, droughts, floods, water conflicts, water                 

contamination, the list goes on. But rarely does the discussion move on to groundwater. Strange,               

considering that groundwater is essential to all parts of human life, and that we depend on it so heavily.                   

This neglect is reflected in academia, as well as in policy. While, for surface water, in the forms of lakes                    

and rivers, there exists a wealth of international agreements, for groundwater there are only a select few.                 

There are many possible explanations to this, and some have to be attributed to the particular nature of                  

groundwater. It is invisible, and therefore difficult to monitor and study. Its ecosystems function in               

different ways than surface water, and require long-term planning. For example, pollution incurred today              

may not be discovered for several decades. However, a shift in academic and political attention is                

happening, as the potential of groundwater is being understood. Hydrological advances have increased             

our knowledge on the properties of groundwater, and the fact that it is less affected by climate changes on                   

the surface, and can act as a ‘buffer’ in water scarce areas, also adds to the political incentive on                   

groundwater. 

So, research and political attention towards groundwater is growing, and with it the realisation              

that groundwater aquifers – where the groundwater is stored – are often of a transboundary nature.                

Ongoing global mapping efforts, have located almost 450 transboundary aquifers (Jarvis 2014, 16). Yet,              

only a few transboundary agreements exist on the management of these aquifers, and with growing               

dependence on groundwater for water supply, this is worrying. Africa is the most hydrologically              

interconnected and groundwater rich continent on earth. Yet large parts of its population are subjected to                
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water stress, and droughts are common (Balch 2016). In the 1950s, Libya found water when drilling for                 

oil in the Sahara. A dry, Saharan state, Libya started construction on what Gaddafi called the ‘eighth                 

wonder of the world’. It is the world’s largest irrigation project, a pipeline system supplying the Libyan                 

cities of Benghazi and Tripoli with the vast resources of the Nubian Sandstone Aquifer System (NSAS).                

The NSAS is the largest fossil water aquifer system in the world and the water is estimated to have                   

percolated well before the last ice age, giving it an age between 10 000 and 1 000 000 years. This means                     

that the water is non-renewable, and probably, the extensive Libyan pumping will lead to complete water                

depletion during the 21st century (Encyclopaedia Britannica 2012).  

It is imperative that the groundwater resources are managed sensitively, both on a local, and               

inter-state level. Out of the six current transboundary agreements globally, three are between African              

states. The NSAS states Chad, Egypt, Libya, and Sudan share data and conduct monitoring amongst each                

other, Algeria, Libya, and Tunisia cooperate in similar fashion on the North Western Sahara Aquifer               

System (NWSAS). And lastly, since 2009 there is a gradually growing cooperation between seven states               

sharing the Iullemeden, Taoudeni/Tanezrouft Aquifer Systems (ITAS), a renewable aquifer system           

stretching over large parts of central and western Sahel. The cooperation on ITAS appears to be the most                  

ambitious one out of the three, incorporating not only elements of data-sharing and joint studies, but                

conflict resolution mechanisms, principles of equitable use, and prior notification of planned works that              

could have transboundary implications (Burchi 2018; Mechlem 2011). The cooperation has resulted in             

two Memorandums of Understanding, first in 2009 between three states (Mali, Niger, and Nigeria) and               

then in 2014, comprising seven states (also Algeria, Benin, Burkina Faso, and Mauritania). The agreement               

is still not in complete force, pending signatures from three of the states, but has started to be                  

implemented on the regional level (Sy 2018).  

In her seminal work Governing the Commons (1990) Elinor Ostrom lays out the foundations for               

how collective action problems can be successfully solved. In a response to the pessimistic outlooks of                

Garrett Hardin (1968) and several more, who predict that commons – commonly shared resources –               

inevitably leads to ‘tragedy’ – resource depletion – Ostrom shows that in many cases, human               

communities are actually able to sustainably manage a common-pool resource (CPR). This has far              

reaching implications, considering that global collective action problems, such as climate change, have             

the potential to end life as we know it (Mansbridge 2010, 591). Through a variation of empirical                 

examples, Ostrom manages to distinguish a set of principles for the sustainable use of these resources. In                 

this paper I am interested in understanding the robustness and potential for cooperation between the seven                

ITAS states, and therefore I will analyse to what extent the Memorandum of Understanding (MoU) of                

2014 lives up to the eight design principles established by Ostrom.  
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2. Background  

As mentioned, transboundary groundwater has been overlooked politically for a long time. Whereas river              

basins have received extensive legal and political attention, the same is not true regarding aquifers.               

Possibly, this is changing. In 2008, the International Law Commission of the United Nations (ILC)               

adopted the ‘Draft Articles on the Law of Transboundary Aquifers’ (Mechlem 2011, 210). The Draft               

Articles served as basis for resolution on the ‘Law of Transboundary Aquifers’, adopted by the United                

Nations General Assembly, at its 66th session in 2011. Groundwater issues were suddenly center-stage,              

and the resolution’s progressiveness allowed for a discourse on aquifers extending beyond just             

groundwater to encompass “extraction of water, heat and minerals and storage and disposal of any               

substance.” (Jarvis 2014, 16) 

In terms of academic attention, there is a growing body of academic work surrounding              

groundwater and its transboundary implications. It can be divided along two principal lines, the              

hydrological, natural science dimension and legal scholars, interested in the legal aspects of             

transboundary cooperation. The hydrological efforts have been boosted by several global initiatives, such             

as Internationally Shared Aquifer Resources Management (ISARM) initiative and the Global           

Environment Facility (GEF) (“ISARM” n.d.; “GEF” 2016). During the past decade a new research              

method, isotope hydrology, a nuclear technology proposed by the International Atomic Energy Agency             

(IAEA), has been introduced. With this technology it is possible to gain deeper insight of aquifers, their                 

age, how they flow and regenerate and more. Except hydrological endeavours, research on the area has                

also been coming from the field of law. The construction of drafts, treaties and agreements has been                 

analysed. Mechlem (2011) reviews the history of the international law of transboundary aquifers, as well               

as looking to the future prospects. Pateiro (2016) takes a similar approach, but investigates the ad hoc                 

legal mechanisms that govern transboundary aquifers. Another example is Burchi (2018), who takes an              

interest in how the global ISARM initiative has affected the legal frameworks for transboundary aquifers               

governance. Adding to this, there is a growing body of conflict research around water. Brozek (2013)                

examines possible transboundary water-related conflict in Africa from behavioural and structural models.            

And Grech-Madlin et al (2018) argue that peace and conflict research can aid conflict resolution and                

water diplomacy at the inter-state, intra-state and sub-state level. Overall, the literature on the subject of                

transboundary groundwater is in its advent, but gaining traction across various fields of academia.  

This paper investigates the possibilities of transboundary cooperation around groundwater          

resources. Research reports have identified three key areas of risk that can mitigated through cooperation               
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between the seven Sahel states in this study. The effects of climate change, the population pressure                

stemming from rapidly increasing populations and water quality degradation that can follow from for              

example urbanisation (Sahara and Sahel Observatory 2011b, 22). With larger populations and harsher             

climate conditions meaning more droughts, one can imagine that the, for now, largely untapped resources               

of groundwater under these states will be a contested asset. Considering that all seven states have been                 

involved in, on inter- or intra-state level, fatal conflict in the past 20 years (UCDP 2017) and that neither                   

are considered to be fully democratic according to the Democracy Index (The Economist Intelligence              

Unit 2017), it will be vital that peaceful cooperation can be reached. If not, one can imagine conflicts                  

arising over who has the right to water, how much they are allowed to use, pollution from industry or                   

urbanisation, regarding roles and responsibilities, etcetera both inside and among the states. That said,              

water-related conflict and friction is already occurring in all the involved states, illustrated by the               

following table.  

 

Table 1. Water-related conflict in ITAS states during the 2010s.  

Year State Description 

2011-201
8 

Mali Conflict over water between herdsmen and farmers, led to 2500 deaths in 
2016, expected to continue into 2018 (AFP 2018). 
 

2012 Burkina 
Faso/Mali 

A clash along the border between Dogon villagers from Mali and nomadic 
Fulani herders from Burkina Faso kills at least 30 people, after an earlier 
agreement to share water and pasture land was revoked. Chaos following a 
military coup in March is partly responsible for the breakdown in law and 
order in Mali (Reuters 2012). 

2012 Mauritania Protests and violence over water shortages occurred in the capital of 
Mauritania, Nouakchott. By July 2012, over 70,000 Malian refugees were 
seeking asylum in Mauritania, putting pressure on scarce food and water 
supplies (Taha, R.M 2012).  

2013 Mali Islamic militants cut water supply to Timbuktu (Formanek, Smith-Spark, 
and Netto 2013).  

2014 Nigeria Farmers and herdsmen clash over land and water access, over 1000 killed in 
Nigeria during 2014 (McAleer 2014). 

2017 Algeria Citizens protesting water shortages lead to arrests (MEO 2013). 
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This sample of recent conflicts prove that water is a contested resource in these states. It is used as a                    

weapon, like in Mali by Islamic militants, it is viewed as a common good, shown by the citizen protests in                    

Algeria and its is vital for subsistence, as the fatal conflicts between herdsmen and farmers show in Mali.                  

Incidentally, these conflicts can spread over the borders, as in 2012 between Mali and Burkina Faso. To                 

summarise, the direct risks and impacts to the region stemming from climate change, population pressure               

and water quality degradation, and of course the potential of this groundwater resource to mitigate all                

these pressures, are pushing these states towards a collective management of the ITAS basin. It proves the                 

dire need for cooperation between the states, which they recognised by increased relations and attempts to                

establish a regional consultation mechanism. With its sustainable development goal 6, UN calls for clean               

water and sanitation for all people by 2030. The states involved in this study constitute one of the regions                   

in the world were this goal is the most pressing – a region where violent conflicts are attached to water                    

accessibility, droughts are regular and population growth is among the world’s highest. Cooperation is              

crucial, but for it to work it needs to be designed in the right way, and this paper aims to determine                     

whether this is the case for ITAS.  
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3. Theory 

Elinor Ostrom’s work on collective action and the commons is written in dialogue with the literature on                 

the commons that emerged in the post-world war II era. With the developments of game theory, political                 

scientists were able to analyse and explain the ‘tragedy’ of the commons in a new way. Hardin’s The                  

tragedy of the commons (1968), where he depicted the decay of common-pool resources at the hands of                 

rational appropriators gained a substantial influence on the policy analysis. In Hardin’s view, a CPR was                

doomed to destruction if its appropriators were left to their own devices, in the absence of a controlling                  

entity, like the firm or the state. Every appropriator of a common resource must maximise his capacity to                  

appropriate, because if he does not – and others do – he loses out. The logic is appealing: unlimited                   

appropriation by rational individuals + limited resources = depleted resources (Ostrom 1990, 2). Ostrom              

sets out to prove that in fact, the powerless people subject to the tragedy of the commons are not always                    

powerless. Instead, they are frequently able to sustainably manage their resources using different             

methods. She argues against the universalistic notion that only either the state of the firm are able to divert                   

the tragedy of the commons and goes on to prove, through a series of case studies, how several conditions                   

can enable communities to manage independently of outside actors.  

As mentioned, Ostrom’s work deals with collective action around CPRs. CPRs could be for              

example forests, fisheries or groundwater. A CPR is available to all, whether or not they contribute to its                  

sustainability or not, and it runs the risk of being used up by non-contributors. To counter this problem,                  

previous theorists propose either a centralized government or privatization as the only solution to halt the                

downward spiral. The idea is that only a state could possess the necessary coercive power to enforce rules.                  

Alternatively, privatization would give the users a sense of ownership and responsibility, thus             

encouraging them to not deplete their ‘own’ resources. Consequently, in the second half of the 20th                

century, it was recommended that natural resource systems be put in central governments control or               

privatized (Ostrom 1990, 8–12). Ostrom instead puts emphasis on the users themselves, and their              

ingenious ways of managing the CPR. She emphasises the value of experience and local knowledge in the                 

process of devising a functioning institution for managing the CPR (Ostrom 1990, 13–20; Mansbridge              

2010, 591). Through case studies of local governance situations where collective action has respectively              

succeeded and failed, she establishes a set of eight design principles that are fundamental for the                

successful management of CPRs. These are illustrated in the table below.  
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Table 2. Ostrom’s design principles for long-enduring CPR institutions (Ostrom 1990, 90). 

1. Clearly defined boundaries Individuals or households who have rights to 
withdraw resource units from the CPR must be 
clearly defined, as must the boundaries of the CPR 
itself.  

2. Congruence between appropriation and 
provision rules and local conditions 

Appropriation rules restricting time, place, 
technology, and/or quantity of resource units are 
related to local conditions and to provision rules 
requiring labor, material and/or money. 

3. Collective-choice arrangements Most individuals affected by the operational rules 
can participate in modifying the operational rules. 

4. Monitoring Monitors, who actively audit CPR conditions and 
appropriators behaviour, are accountable to the 
appropriators or are the appropriators. 

5. Graduated sanctions Appropriators who violate operational rules are 
likely to be assessed graduated sanctions 
(depending on the seriousness and context of the 
offense) by other appropriators, by officials 
accountable to these appropriators, or by both.  

6. Conflict-resolution mechanisms Appropriators and their officials have rapid access 
to low-cost local arenas to resolve conflicts among 
appropriators or between appropriators and 
officials. 

7. Minimal recognition of rights to organize The rights of appropriators to devise their own 
institutions are not challenged by external 
governmental authorities. 

8. Nested enterprises (for larger CPR systems) Appropriation, provision, monitoring, 
enforcement, conflict resolution, and governance 
activities are organized in multiple layers of 
nested enterprises.  

 

Building on Ostrom’s framework, this paper will attempt to analyse the Memorandum of Understanding              

from 2014 between seven Sahelian states regarding groundwater management. This case differs            

substantially from the case studies analysed in Governing the Commons. Ostrom reviews cases of local               

governance, in many cases with a limited number of individuals involved, in remote areas isolated from                

the influences of outside forces. Instead, the MoU was conceived by governments and should apply on                

both an international, as well as a regional and local scale. This has implications for this study, since                  
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Ostrom’s principles are originally meant for the local governance level. Now they have to be scaled up to                  

the inter-state level.  

In the Science article ‘The Struggle to Govern the Commons’ (Ostrom, Dietz, and Stern 2003),               

the issue of scaling up is discussed, and some of today’s the major issues are mentioned: “Critical                 

problems, such as transboundary pollution, tropical deforestation, and climate change are at larger scales              

and involve nonlocal influences.” (Ostrom, Dietz, and Stern 2003, 1907) Noting that many contemporary              

CPRs face unstable conditions like population pressure and climate change, the authors suggest that              

successful governance is dependent on flexible rules, that can adapt to the pressures at hand. To manage                 

issues like climate change governance is required not only at local level, but at state and international                 

level too (Ostrom, Dietz, and Stern 2003, 1908). To this end, several key elements are suggested.                

‘Providing information’ means that there needs to be clear and correct information about the CPR               

available to the decision-makers and users, and it needs to be presented in an understandable manner.                

‘Dealing with conflict’ is emphasised, especially since several actors are involved in transboundary             

situations. ‘Analytical deliberation’, meaning inclusion of multiple stakeholders, such as scientists, users            

and the public. Lastly, ‘institutional variety’ is suggested, a flexibility of institutions is necessary to be                

able to change incentives, induce compliance and for information and monitor use (2003, 1908–10). Most               

of these recommendations can be related in some degree to Ostrom’s original eight principles.              

Information providing is implied in both principle number two and three, regarding local conditions              

congruency and collective-choice arrangements. Dealing with conflict aligns with number six, which            

considers conflict resolution. Analytical deliberation could be related to number seven, the rights of users               

to organize, because it includes several stakeholders. The same goes for institutional variety. In              

conclusion, the recommendations by Ostrom et al. show that the framework can be used on larger scale                 

study objects. Thus, my intention is to analyse the cooperation of the states with this framework, bearing                 

in mind the specific advice given by Ostrom et al. regarding larger scale collective action.  
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4. Method and material 

4.1 Method 

This paper utilises a qualitative text analysis approach and applies the eight design principles of Ostrom to                 

the MoU. In the theory section I discuss the crucial question of scalability, whether the principles are                 

compatible with analysing larger-scale, transboundary CPRs. As shown, it is feasible to utilise Ostrom’s              

framework in this case. Approaching the text itself, a straightforward methodology was used. For each               

individual design principle, I have performed in-depth close readings of the text and subsequently              

identified which parts are relevant for each principle. By performing in-depth readings multiples times for               

each principle, it was ensured that the material used was relevant for analysis and not random. This                 

methodology is reflected in the design of the analysis section, where I begin by defining what elements I                  

have looked for in the text, and then proceed to elaborate how the text conforms to the principles.                  

Generally, the document provided enough material to interpret each design principle, although there were              

some areas that presented difficulties or ambiguities. One such example is the design principle one,               

referring to boundaries. As these can be interpreted as physical as well as political, and the ITAS, because                  

of its size and history, is significantly different from Ostrom’s examples, it was unclear how I should                 

apply the principle on the ITAS. I decided to include an analysis of both political and physical boundaries,                  

on both state and local levels, because the agreement has to work on all levels for it to be sufficient.                    

Because of Ostrom’s emphasis on the local levels of governance, I decided to analyse the principles from                 

the different levels of analysis throughout the text, and therefore parts of my conclusions are about the                 

inclusion, or non-inclusion, of these aspects.  

Further, there was the issue of principles being similar to each other. This is true for the second                  

and third principle, and therefore some of the material used for analysing them overlaps. In this case I                  

chose to stick with the original design from Ostrom rather than change it, and recognize that the same                  

material can provide a basis of analysis for different questions. In terms of methodology, these were the                 

main obstacles that were faced, and I can conclude that my fairly straightforward research design yielded                

straightforward conclusions.  
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4.2 Material 

This paper analyses a Memorandum of Understanding between seven states. What this means,             

from a legal and political standpoint, is not immediately clear. Naming the agreement a MoU does not                 

necessarily reveal what legal or political implications it has, but emphasises the signatory states’ will to                

cooperate. According to Mohamadou Sy at the Sahel and Sahara Observatory, the legal-political process              

of signing the MoU is ongoing. However, at regional levels and in technical and institutional fields,                

cooperation is already underway and increasing. The MoU itself, is a legal and institutional framework to                

undertake activities (Sy 2018). The eventual ratification of the MoU will establish a consultation              

mechanism between the states that will act as a legal entity to resolve disputes and guide cooperation.                 

Professor Gabriel Eckstein, in reviewing the legal frameworks of different transboundary groundwater            

agreements around the world, concludes that the ITAS is comprehensive and progressive, and that the               

language of the MoU reflects an intention by the parties to comply with its prescriptions (G. E. Eckstein                  

2011). To summarise, the MoU is the framework in which the growing cooperation between the seven                

states is structured. It is a far-reaching, progressive document that, when fully ratified, will further               

institutionalise the cooperation between the states. 

In the analysis I refer to, except from the MoU itself, reports issued by the OSS for supporting the                   

implementation of the MoU. These reports are complementary to my analysis, and I use the examples                

provided in them to depict how the MoU can be de facto implemented. Thus, they are not fundamental to                   

the analysis of the paper, but rather serve to provide the reader with practical examples. The OSS, as I                   

mention, is acting Coordination unit of the MoU, and therefore I found it highly relevant to also showcase                  

some of their material in the paper.  
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5. Analysis and discussion  

5.1 Iullemeden, Taoudeni-Tanezrouft Aquifer Systems (ITAS) 

In this section I will, based on geological reports carried out by the IAEA and the OSS, outline the facts                    

about the ITAS. During the past years, extensive mapping advances have been made on the groundwater                

resources of western Sahel. With help of outside actors, like the IAEA and OSS, the states have improved                  

their knowledge base, identified high potential groundwater zones, created a regional database, and             

fostered conditions for cooperation (Sahara and Sahel Observatory 2017, 8–9). Below is a map of the                

ITAS basin, dotted in blue.  

 

     Figure 1. Map of ITAS basin.  
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The ITAS basin stretches to cover an area of seven different states. It is subdivided into four zones. The                   

Sudanian zone with a Guinean climate and annual precipitation over 1200 millimeter (one mm rain is                

equal to one litre of water per square meter), the Sudano-sahelian zone with a tropical climate and annual                  

precipitation between 700 and 1200 mm, the Sahelian zone with a sahelian climate and annual               

precipitation between 200 and 700 mm, the Sub-saharan zone with a sub-desert climate and annual               

precipitation between 200 mm to under 50 mm. Compared to the regenerative capacities, the North               

African part is extracting water close to maximum potential, while West and East African water               

abstraction is insignificant (Sahara and Sahel Observatory 2017, 16). This does not mean that access to                

drinking water is widespread in West and East Africa, but the opposite. Close to half of rural populations                  

in Niger and Mauritania do not have access to clean water (Sahara and Sahel Observatory 2017, 19). With                  

demographic changes underway, the population is expected to double from 2017 levels in 2030, access to                

water and sanitation is a growing concern (Sahara and Sahel Observatory 2017).  

In the frame of joint cooperation, several studies on the groundwater properties have been carried               

out. IAEA have been a prominent actor, introducing nuclear technology into these endeavours. Their              

efforts have focused on building capacity around the technology, providing equipment and assisting the              

states so that they can independently use the technology for monitoring and assessment of the water.                

Furthermore, within the frame of the IAEA project, reports on the transboundary aquifers were              

constructed, aiding the political process of joint management. The IAEA also worked to bridge data gaps,                

and streamline methodology, so that states can improve their data collection (IAEA 2018). 

5.2 The Memorandum of Understanding 

This section will outline the contours of the agreement reached between the states of the ITAS. In 2009,                  

Mali, Niger and Nigeria adopted a Memorandum of Understanding for their joint management of the               

Iullemeden Aquifer System (IAS). This included a roadmap for the establishment of a ‘consultation              

mechanism’ (Sahara and Sahel Observatory 2011a, 29). Even though its implementation is still under              

development, it reflects an intention by the states to comply with the terms of an agreement that adopts                  

principles of equitable and reasonable use, exchange of data and information, and prior notification of               

planned works with transboundary implications, as well as other more progressive norms focusing on              

human welfare and environmental protection (G. Eckstein and Sindico 2014, 14; G. E. Eckstein 2011).               

For this reason, I find it fruitful to analyse the framework that the states, in cooperation with third parties                   

such as the OSS and IAEA are constructing, even though it is not yet in complete force. In 2014, the MoU                     

was expanded from the original three states to seven, when Algeria, Benin, Burkina Faso and Mauritania                
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and the Taoudeni/Tanezrouft aquifers were included, but the content of the MoU itself remained largely               

the same. In 2018, Benin, Mali, Niger and Nigeria have signed the MoU, but it is an ongoing process (Sy                    

2018). 

According to Burchi (2018, 4) the agreement springs from both technical mapping and             

socio-economic investigations as well as the influence of the UN draft articles on the law of                

transboundary aquifers (adopted in 2008). The riparian states identify three major risks that can be               

mitigated through joint management. These are the decline of water resources due to population pressure,               

water quality degradation, and climate change effects (Sahara and Sahel Observatory 2011b, 22). The              

consultation mechanism will have a legal personality with the power to contract, receive gifts, donations               

and grants, negotiate loans, receive and give technical assistance and sue and be sued and the Executive                 

secretary will be the legal representative (Algeria et al. 2014, 7). It will consist of several organs: a                  

Council of ministers, in charge of water of the signatory states; the Executive secretariat, which will be                 

the executive organ; Permanent technical and scientific committees, with equal national representation            

that will advice on technical issues and help lay the scientific groundwork of meetings in the Council;                 

National Committees, composed by national stakeholders; and a Coordination unit based in Tunis at the               

Sahara and Sahel Observatory (OSS) (Algeria et al. 2014, 8). The Council of ministers will be the                 

decision-making body, while the Executive secretariat will be responsible for enacting the Council’s             

decisions while the Technical and scientific committees will be advising the Council. Adding to that the                

National committees are in charge of coordinating operations on the national level, involving             

stakeholders, linking policy areas etc (Algeria et al. 2014, 8–9). 

5.3 The Memorandum of Understanding and Ostrom’s principles 

5.3.1 Clearly defined boundaries  

The design principle regarding boundaries is two-fold. On the one hand, it is important that the CPR has                  

clearly established physical boundaries. On the other hand, Ostrom finds that it is necessary to have clear                 

boundaries as to who are allowed to use it and not (Ostrom 1990, 90), between users and non-users. 

Beginning with the first type of boundary, the MoU supports the joint conducting of studies               

relating to the characteristics of the aquifer systems (Article 5, Algeria et al. 2014, 6) and this work has                   

been ongoing, with the help of external actors like the IAEA, as earlier mentioned. Though, the physical                 

boundary issue is complex. Systematic mapping did not start until a decade ago, when the first MoU was                  

reached, and back then estimations looked radically different. For example, today ITAS is mapped as               
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adjacent aquifers, while in 2009 they were depicted as isolated, smaller scale entities (IGRAC 2009,               

2017). This brings an uncertainty to the process of management illustrated by the fact that initially only                 

the three states of Mali, Niger, and Nigeria were intending to cooperate over groundwater, but because of                 

hydrological advances, they have realized the interconnectedness with groundwater in neighbouring states            

as well. Additionally the scale and transboundary nature of the CPR renders it quite complicated to                

co-manage. To this end the MoU declares that the Coordination unit is responsible for identifying               

transboundary issues and aiding the institutional process around them (Algeria et al. 2014, 10).  

In terms of boundaries for users, there are some areas of interest. In article 2 of the MoU, it is                    

stated that there “shall be established between the Signatory States and those who will join [added                

emphasis], a Consultation Mechanism for the Management of the lullemeden Taoudeni/Tanezrouft           

Aquifer System (ITAS).”(Algeria et al. 2014, 3) Ostrom argues that as long as it is unspecified who can                  

use the CPR, ‘no one knows what is being managed or by whom’ (Ostrom 1990, 90). The open                  

formulation, indicating that other, unknown, states could join the Consultation mechanism, constitutes a             

weakness in this case. In order to follow Ostrom’s suggestion, it should be clear which parties there are to                   

the consultation mechanism. Following, in article 4 it is declared that the MoU shall apply to all states of                   

the consultation mechanism (Algeria et al. 2014, 4). This serves to bring some clarity, but if there is still                   

uncertainty regarding which states are allowed to  the consultation mechanism, the problem persists.  

On a local level, boundaries between users and non-users do not receive much attention in the                

MoU. Article 25 refers to a ‘tapper-payer principle’, whereby rates for water use should be applied                

depending on the situation, either through a water tax or a charge that benefits the signatory states                 

(Algeria et al. 2014, 12). It is not specified if the tax refers to individuals or states, but considering that                    

article 24, the polluter-payer principle, refers to both legal and natural persons (Algeria et al. 2014, 12),                 

i.e. companies and individuals, it is feasible to assume that the same applies for the tapper-payer principle.                 

While the boundaries between states, and their possible conflicts receive a lot of attention in the                

agreement, local applications of the agreement are not elaborated. To encourage a tax, or a similar                

measure, while at the same time recognizing “the fundamental right of each individual for access to                

water” (Algeria et al. 2014, 4), leaves for some contradictory interpretations, that might instil conflict.               

Further, introducing a water tax universally, thus ignoring local arrangements and possibly undermining             

local and regional institutions contradicts Ostrom’s second principle, congruence between appropriation           

and provision rules and local conditions, which will be elaborated in the next section.  

To conclude, the physical boundaries criteria is given attention, even if that attention might lead               

to changed dynamics, as the difference between the 2009 and 2017 maps of transboundary aquifers               

illustrate. Regarding the ‘political’ boundary dimension, who may or may not use the resource, it is                

17 



 

unclear and partly ignored in the MoU. It is clear which states are implicated by it, but at the same time it                      

is left open to possible changes, as illustrated by formulation ‘those who might join’. Moreover, local                

levels receive less attention. Universal taxes or charged are suggested, but how they should be               

implemented is not specified. That it is left unspecified might indicate fear of possible conflicts arising                

around boundaries of usage.  

5.3.2 Congruence between appropriation and provision rules and local         

conditions  

With examples from the east of Spain: Murcia, Orihuela, and Valencia, Ostrom shows that, even in                

largely similar conditions, small tweaks in the rules are necessary for good use of the water (Ostrom 1990,                  

92). Therefore, especially since this agreement covers not a limited area of eastern Spain, but seven                

different states spanning over 2,5 million km² (Sahara and Sahel Observatory 2017, 12) – a quarter of the                  

size of Europe – it is necessary that the MoU gives opportunities for adaptation to local conditions. 

In general, it is clear that the MoU is written and agreed upon by states. The language indicates                  

and emphasises a concerted, joint management of the ITAS. The actors responsible for the management               

are referred to as the ‘Signatory States’, and they are recommended to implement plans, conduct joint                

studies, measure risks, carry out joint training programmes (Article 5, Algeria et al. 2014, 6–7). The                

structure of the consultation mechanism also indicates the top-down dynamic at place. On an inter-state               

level the Executive secretariat, Coordination unit, scientific committees will assume key roles, but when it               

comes to the national sphere, ‘National committees’ will be in charge. They are headed by the                

environment ministries of each state (Algeria et al. 2014, 8–10). Thus, there is some room for national                 

interpretation, however examples like the ‘tapper-payer’ principle yet again indicate the top-down            

approach. 

There are, however, some indications that give possibility for local influences. Article 21 states              

that different bodies should be involved in the planning process, article 19 states that “any user /--/ shall                  

have the right to be informed of the water resources and to contribute to the development and                 

implementation of decisions relating to the development of the basin.” (Algeria et al. 2014, 12)               

Additionally, the fact that national committees shall include relevant national institutions, as well as              

relevant stakeholder associations, does encourage regional and local cooperation. They will also be             

responsible for data collection, surveying for appropriate measures of management, and preparation for             

national programs for ITAS (Algeria et al. 2014, 9) The inclusion of different parties and stakeholders                

would possibly allow for a local adaptiveness. Lastly, article 13 “takes into account the present and future                 
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social and economic needs of the Signatory States and riparian communities” (Algeria et al. 2014, 10).                

Social and economic needs can be thought to be linked with the specific needs a locality can have for                   

CPR management, and that the MoU takes into account the needs of riparian communities promises some                

adaptivity. 

The local congruency criteria, that certain locales should be able to adapt to their specific               

conditions, is somewhat mentioned. On the national level, each state is responsible and has the mandate to                 

formulate water policies. Simultaneously, the MoU states that ‘users’, unclear if referring to states,              

individuals, companies or all, also shall have the possibility to influence decisions and implementations.              

Additionally, it might be expected that the improved state of knowledge around the resources that is                

brought by joint study ventures, like the one by IAEA, increases the understanding for local needs and                 

features. However, the general top-down structure and the fact that the Council of ministers’ decisions               

must be taken unanimously (Algeria et al. 2014, 8) puts into question how well the agreement can be                  

applied according to different local conditions. Thus, it is unclear how well the MoU adheres to the local                  

congruency criteria, there are some indications towards local and national adaptivity, such as taking into               

account social and economic needs, and that any user should have influence, but the structures in place                 

indicate a top-down management, where decisions are taken unanimously by the states’ ministers, and a               

region-wide harmonization of policy. At the same time, it has to be acknowledged that the ITAS is of a                   

transboundary nature and therefore requires some level of higher-instance management and coordination.  

5.3.3 Collective-choice arrangements  

Design principle number three states that all users affected by the operational rules can participate in                

changing those rules (Ostrom 1990, 93). It overlaps with the information given in the previous section,                

where it is concluded that even though there is some language in the MoU that indicates a possibility of                   

local communities and users to have an influence on the management of ITAS, the fundamental dynamic                

is top-down, with national leaders taking responsibility for the development in concert with international              

organisations.  

Regarding the statement that the Minister of water from each state is responsible for the               

organization of the National committees it signals, as mentioned, a top-down power dynamic. Ostrom, on               

the other hand, clearly states the need for participation. If the people in rural or urban areas that are and                    

will be affected by the policies of the National committees have no say in the formulation of these                  

policies, they will be difficult to enact or enforce. The statement leaves open how the National                

committees will be formed, so it is uncertain whether they will be participatory or not, but the risk exists                   
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that they will not. The quote from the previous section puts emphasis on local participation, that “any user                  

/--/ shall have the right to be informed of the water resources and to contribute to the development and                   

implementation of decisions relating to the development of the basin.” (Algeria et al. 2014, 12)  

The reports from the Coordination unit, OSS, advance on the topic. In their report on               

participatory management, the OSS outline several recommendations for how participation can be            

ensured in the states. In the short to medium term, this includes strategies such as developing                

communication tools, learning from past experiences of local stakeholders, inform and sensitise local             

stakeholders on the risks that threaten the water supply, teach good management. And in the long term                 

basic communities shall be involved in all steps of the resource management process, the problem               

identification, agenda-setting, decision-making, implementation and assessment. To identify “through the          

land codes and rural codes, water resources property modes which encourage communities to manage the               

environment adequately and invest in these resources” (Sahara and Sahel Observatory 2011a, 36).             

Judging from this, there are good strategies in place for participants to intervene and influence the                

management of the resources. They will be involved in the whole process of management, their inputs                

and experiences will be heard and they will be informed on possible risks related to usage. However,                 

these statements come from reports produced by the OSS, who act as Coordination unit, but are not                 

specified in the MoU itself. Therefore it is not guaranteed that the states will follow these                

recommendations. 

If collective-choice is analysed on the state level, the MoU fairs well. It is formulated as to apply                  

to all states (Algeria et al. 2014), emphasises their equal role in this joint endeavours and that decisions                  

must be reach unanimously and through communications. Therefore, on the international state level, one              

could argue that the participatory principle is met. Summarising the information from the MoU and the                

more in-depth reports, it can be concluded that again, there are signs indicating that collective-choice               

arrangements can be reached. Decision-makers are recommended to take into account local input and              

there are instructions on how to do that. At the same time such language is omitted from the MoU itself,                    

and the top-down formulation of the MoU does not mirror an immediate interest among the states to                 

follow the recommendations. 

5.3.4 Monitoring  

Monitors of the CPR have to be accountable to the users or be users themselves (Ostrom 1990, 94). This                   

will facilitate the best and cheapest conditions for monitoring. Of course, monitoring on such a big scale                 
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as the ITAS is impossible without some higher coordination efforts, but still it is relevant to investigate                 

the relations between those who monitor and the users.  

In the MoU, the ‘protection and preservation of shared groundwater resources’ (Algeria et al.              

2014, 6) is identified as a key object of cooperation. Furthermore the consultation mechanism is assigned                

to monitor and evaluate procedures, identify risks and develop a common observation network. In this               

regard, they are acknowledging the need for monitoring and are working towards establishing monitoring              

norms. The Scientific and technical committee is supposed to carry out environmental impact reports and               

National committees should ensure equitable and rational water use, as well as facilitate regulation              

(Algeria et al. 2014, 7). As mentioned, the size of the ITAS requires coordinated monitoring efforts that                 

go beyond state boundaries, it needs to be coordinated between the states. Article 5 defines one of the                  

main missions of the consultation mechanism as defining an ‘initial monitoring and evaluation program’              

(Algeria et al. 2014, 7). To this end, OSS, acting as Coordination unit, that will aid the states in                   

strengthening and deepening their cooperation, has made several recommendations in the report            

‘Consultation Framework for Managing Transboundary Risk’. It includes a framework for transboundary            

monitoring cooperation using methods of basic/reference monitoring and should cover several policy            

areas. It is suggested to monitor the use of pesticides and fertilizers, water quality but also institutions and                  

the implementations of new regulations (Sahara and Sahel Observatory 2011b). 

Monitoring should preferably be carried out by the users themselves, according to Ostrom. In this               

case, users can be defined both as states or at a more individual level. The data sharing, and joint                   

involvement in scientific training to obtain information about the groundwater, ensures that all states have               

similar capabilities of monitoring. Whether monitors are accountable and exactly who shall be monitoring              

remains unclear, and has to be regarded as a weakness in the current state. The appointment of the OSS as                    

Coordination unit (Algeria et al. 2014, 18), however, is a good step. They will provide technical                

information to the states. Using a neutral third party with experience and expertise will decrease any                

inclinations towards non-compliance. The extent the OSS will participate in monitoring is not defined,              

though. Also, the MoU does not consider conflicts relating to monitoring that can occur on national as                 

well as inter-state level, as the incentives change depending on the levels-of-analysis. On the inter-state               

level, states want to protect their own interests and will likely view present these in a unified way, while if                    

you look inside the state, there might be several interests in conflict, painting a different picture than                 

shown internationally. All in all, there are clear suggestions as to what technologies are needed for                

monitoring, and how it should be carried out in such as complex setting as transboundary groundwater,                

which differs a bit from Ostrom’s cases because it requires concerted cooperation across state borders.               

21 



 

However, the social and political implications of monitoring , and how it can be carried out in a sensitive                   

way, are not further developed. 

5.3.5 Graduated sanctions 

Ostrom presents some interesting findings from her case studies concerning sanctions. The most             

well-functioning systems, she gathers, are applying graduated sanctions. That is, rule infractions are             

viewed in their context, and if a first-time violator breaks the rule out of absolute necessity, he receives                  

only a small repercussion. She also introduces the concept of quasi-voluntary compliance, which is              

similar to that of taxpayers where individuals comply because they expect that others do the same and that                  

a collective objective is achieved. However, Ostrom’s principles derive from small CPR structures, with              

relatively few actors involved, that often depend directly on the resource in question (Ostrom 1990,               

94–100). As we already established, the ITAS exist on a larger scale and therefore the concept needs to be                   

scaled up. Key elements like trust, graduated sanctions and well-functioning institutions can be thought to               

have a similar influence also on the higher level.  

In the MoU several articles cover disputes and how to settle them. Article 20 states the principle                 

of non-damaging use whereby all states shall take appropriate measures to avoid damaging other states by                

their water usage. Compensation for eventual damages will be agreed on mutually, working through the               

Executive secretariat. Articles 34 and 36 further explain how the subject should be treated, and declare                

that if another state fails to notify their neighbours of their plans, the parties should engage in consultation                  

and negotiation through the Executive secretariat, where they can reach a peaceful settlement (Algeria et               

al. 2014, 15). Article 22 refers to the national situation, declaring that states have to take sufficient                 

measures to protect and preserve their water resources. Article 24 and 25 puts focus on legal and natural                  

persons, which means for example firms and individuals. The “costs of prevention, control and reduction               

of pollution are borne by the polluter.” (Algeria et al. 2014, 12) Likewise, the water user is expected to                   

pay for their water use, either by a tax or a charge.  

The recommendations in the MoU range from the inter-state, to state and individual level.              

Because of the transboundary context, most effort has been put in to how states can resolve disputes                 

among each other. Arenas, like the Executive secretariat, are established, and there are clear guidelines as                

to how states should carry themselves in relation to each other. However, the agreement avoids               

developing on what kind of sanctions might be in place. While it is important that there are clear routes of                    

resolving conflicts, the absence of a clear language regarding sanctions signal a reluctance to touch on the                 

subject. This reluctance could be explained by the possibilities of friction between the states. Announcing               
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what kind of sanctions can occur might deter states from entering in to agreement, fearing that they will                  

be hindered in their national pursuit of economic and social needs. Thus, what might be a legal                 

compromise in order to increase cooperation could prove harmful to the general management of the CPR,                

since states do not have a clear idea of what sanctions might infer. Yet, there is even less information                   

about how sanctions should be managed at the intra-state level. As previously established, this is largely                

left up to the states themselves to carry out. The polluter-payer principle applies to individuals as well as                  

firms, but is not explained in further detail. Concluding, the political sensitivity of sanctions has affected                

the MoU in a way that might harm the robustness of cooperation and institutions that govern the ITAS.  

5.3.6 Conflict-resolution mechanisms 

If CPR institutions are to endure in the long-term, it is fundamental that users have a rapid and low-cost                   

access to arenas for conflict resolution. This platform enables users to communicate, fostering             

transparency both between each other and in the contact with officials. Indeed, not all rule infractions are                 

of the same degree and therefore it is necessary to have a clear and nuanced approach to disputes (Ostrom                   

1990, 100–101). 

In terms of conflict resolution, it receives a lot of attention in the MoU. While keeping it                 

bureaucratically light, it is clearly devised how conflict should be dealt with. The Council of ministers and                 

the other organs are nested in higher institutions, meaning if they disagree or ar unable to reach                 

conclusions, it will be taken further up to the African Union (Algeria et al. 2014, 16). One of the functions                    

of the Consultation Mechanism, as stated in Article 5, is “settling any dispute that may arise between the                  

States Signatories to this Memorandum of Understanding”. (Algeria et al. 2014, 7) This is further               

specified in Article 36, where it states that disputes shall be settled through the “good offices of the                  

Mechanism, mediation or conciliation or by any other method of peaceful settlement”. (Algeria et al.               

2014, 7) If no settlement is reached, the case is brought to the Council of ministers, which may take help                    

from the Permanent Scientific and Technical Committee, if there is still no solution to be found, the issue                  

may seize the Conciliation Commission of the African Union, and thereafter, the International Court of               

Justice. (Algeria et al. 2014, 7) While there are clear pathways in place for conflict settlement between                 

states, Ostrom uses two terms: ‘rapid’ and ‘low-cost local arenas’ to describe what should be expected of                 

the conflict resolution mechanisms. The procedure described above is clear, yes, but rapid? No.              

According to the MoU, when a conflict occurs, it will be settled through the consultation mechanism, if                 

that does not work, it will be submitted to the Council, who then have six months to propose solutions                   

(Algeria et al. 2014, 15–16). And low-cost? Even if the states need an institutional body, like the                 
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consultation mechanism, to be able to easier communicate, it will not be free, and requires both annual                 

contributions of the states and external funding (Algeria et al. 2014, 16).  

Concluding, though conflict resolution receives substantial focus in the MoU, it does not entirely              

live up to the standards of Ostrom’s idea of conflict resolution mechanisms. They are neither defined by                 

rapid-access nor low-cost, and for conflicts that might occur on more local levels, involving non-state               

actors, it is stated that the costs shall be borne by the polluter, but not further explained. This is worrying,                    

taking into account that the groundwater will have to be managed and used not only by the states in                   

relation to each other, but also on local and regional levels.  

5.3.7 Minimal recognition of rights to organize 

The need for self-organization among users, that they are allowed to devise rules and procedures outside                

the jurisdiction of the state is vital (Ostrom 1990, 101). In Ostrom’s small case studies, as mentioned, it is                   

the local users who have developed an intricate knowledge of the resource over a long time period and                  

thus their locally constructed institutions must be allowed to exist, without being threatened by              

authorities.  

The difference between principle number seven and two, which refers to local participation and              

the right of users to influence operational rules, is that with local autonomy the users’ own CPR                 

institutions are not challenged by the state. In the case of ITAS, it is not immediately clear how this                   

principle is followed. Actually, it is unmentioned in the MoU of how to handle pre-existing CPR                

institutions and functions, rather all the focus is on establishing institutions through the National              

Committees, and ‘sensitising’ and ‘informing’ citizens. As mentioned earlier, learning from experienced            

stakeholders is included (Sahara and Sahel Observatory 2011a, 36), but the MoU does not extend beyond                

that. This stems from the difficulty to at the same time acknowledge local forms of CPR management                 

while trying to achieve inter-state governance of the same resources. Mansbridge touches on the              

complexity of the issue: “We cannot adopt Elinor Ostrom’s nesting strategy without creating overarching              

institutions in which local agreements can nest. Nor is it easy to know how we would adopt the strategy                   

she urges of beginning at the local level and working up”. (2010a, 593) Because of the transboundary                 

nature of cooperation around the ITAS, it is necessary to create the ‘overarching institutions’ that the                

MoU is, but Ostrom simultaneously recommends and emphasises a focus on the local level. The local                

autonomy of users, to devise for themselves the rules around the CPRs, are not explicitly mentioned in the                  

MoU. Rather, this autonomy is given to states, who are, as mentioned, free to structure national CPR                 

management according to their preferences. Local communities, then, are not given an outspoken right to               
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manage the CPRs themselves. This reflects a general pattern of the MoU, the inter-state relations receive                

extensive attention, how states balance should their needs, how they can interact over the resources, but                

generally the biggest lessons that Ostrom provides are ignored – that CPR management needs to be                

established and maintained at the local levels. A possible reason for this is that if the MoU attempts to                   

influence local management practises, it interferes with the states’ sovereignty, something they are             

unlikely to approve of. Therefore it focuses on the inter-state level, and avoids telling the states how they                  

should conduct their national policies. This is choice is important, since dysfunctional policies at the local                

and national levels are likely to undermine the MoU.  

 

5.3.8 Nested enterprises  

In more complex CPR institutions, it is suggested that local governance procedures be nested in regional                

and national jurisdictions. Different levels pose different challenges to the CPR, and thus different rules               

need to be present for all levels (Ostrom 1990, 101–2). Devising a system that not only works on a local                    

level, but also integrates into a broader context transcending political borders, is obviously a very difficult                

task. The MoU takes a top-down, rather than grassroots, approach to this issue. Action and cooperation is                 

organized firstly in between states and secondly on the national level, from the government officials. The                

consultation mechanism would be the overarching institution, including a body of technical experts from              

different states, an Executive secretariat tasked with facilitating inter-state relations etcetera. In this, the              

National committees are nested, which are headed by each state’s Minister of water (Algeria et al. 2014,                 

8–9). Presumably, the Council of ministers also provide an exchange between the respective ministers,              

increasing both cooperation and knowledge on national management. On a national level, articles 14 and               

17 indicate what can be expected from the agreement. Article 14 declares that relations between states,                

aquifer organizations, water basin and regional organizations should be encouraged to foster cooperation             

(Algeria et al. 2014, 11). Furthermore the article 17, ‘the principle of partnership’ (Algeria et al. 2014, 11)                  

encourages cooperation and synergy att all levels, horizontally and vertically.  

In practice, there is nesting going on at the top levels. The inter-state consultation mechanism is                

an umbrella for several organs like the Technical and scientific committees, Council of ministers. Nested               

in these are the National committees, all with clear instructions and mandates. However, nesting down to                

grassroots and local levels is encouraged in theory, as shown by article 14, but its practical                

implementations are not dwelled upon. This relates to the predicament referred to in the last section: is it                  

possible to create overarching institutions, while at the same time working from the bottom and up                
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(Mansbridge 2010, 593). For a large-scale, complex CPR system like the ITAS, it is vital that nested                 

enterprises exist and function, but thus far, there are no practical examples of that happening. 

5. Conclusions 

In this paper, I have analysed a regional cooperation agreement, the Memorandum of Understanding              

established in 2014 between seven Sahelian states, through the lens of Elinor Ostrom’s collective action               

framework. Several conclusions can be made from my analysis. I will discuss the lessons that can be                 

drawn from the application of the framework on the MoU, what the MoU – and the general case of ITAS                    

– teaches us about transboundary collective action, and lastly I will offer some general reflections.  

In summary, the MoU does not live up entirely to the design principles put forth by Ostrom. Its                  

boundaries are ambiguous, rather than clear. Congruence with local conditions receives attention, but             

simultaneously the MoU signals a top-down, universalistic approach. The same applies for            

collective-choice arrangements, where there are signs of openness towards local influence, but it all              

comes down to the decisions taken on the national level, through the National committees. While there                

are clear advances on the technical methods of monitoring, the social and political aspects recommended               

by Ostrom, that monitors be accountable to the users (or be users themselves), are ignored. Neither is                 

there a clear programme of graduated sanctions, the MoU instead focuses on solving disputes mutually.               

Regarding conflict-resolution mechanisms, there exists pathways for solving disputes, but their access is             

questionable when it comes to local and regional issues. The recognition of rights to organize, and                

autonomy of local institutions is also put in to question under the MoU, that is heavily state-centred. This                  

is reflected in the principle of nested enterprises, where for the inter-state level there is nesting, but the                  

local applications remain unclear.  

Consequently, the MoU brings about several aspects that are fundamental to the longevity of the               

ITAS basin, it works on improving the cooperation between the concerned states on technical as well as                 

judicial levels. But, according to the theoretical framework used in this paper, the MoU largely               

underestimates the absolutely necessary function that local communities have to play in the management              

of the ITAS. Ostrom argues that the key to sustainable management of CPRs is that the institutions are                  

locally anchored. The local places of water abstraction need to be included in the broader framework of                 

cooperation while being granted some autonomy to devise local practices. Without this, a transboundary              

institution like the consultation mechanism, no matter how well-planned to suit state interests, will not               

achieve its goals. A recommendation based on Ostrom’s framework would therefore be to balance better               

the state or inter-state needs with how the resources shall be managed on a local level. The scale of the                    
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ITAS requires coordination efforts between states, yes, but if local management is not handled properly, it                

will be impossible to reach sustainable solutions. Although outside of the scope of this paper, the results                 

presented pose interesting questions to Ostrom’s theory. As cooperation is growing and improving, is it               

possible to succeed without fulfilling all of the eight criteria? To investigate this further, studies of cases                 

where cooperation is in a further stage could be carried out to measure how cooperation fares depending                 

on compliance to each of the principles. This could contribute to the discussion of interdependence               

between the principles and help shed light on whether they all need to be fulfilled in order to have                   

successful and sustainable CPR management.  

In the background section, it was mentioned how these states all endure water stress. In some                

cases access to drinking water is restricted, and in all cases conflicts related to water: protests, territorial                 

claims, violence and more have been present. In combination with increasing population numbers and              

harsher climate change effects, this accentuates that for all the seven parties to the MoU the issue of water                   

is high-stakes. Therefore, it is imperative that the MoU and its consultation mechanism is as effective as                 

possible. How states will enact a water-tax, putting additional costs to a resource they claim is a ‘human                  

right’, without causing conflict is a cause of concern. Similarly, the unanimous decision-making of the               

MoU could be of concern as the cooperation expands. Still, three ITAS states have not signed the MoU                  

and considering that the groundwater is inequally spread among the states (see Figure 1.), it will be                 

difficult to keep the institution efficient with a unanimous decision structure. The risk of conflict, within                

or between states, has to be taken seriously. Democratic institutions are weak in several of the involved                 

states, illustrated by how water availability issues have led to violent outcomes in many of the states (see                  

Table 1.). An agreement that remains silent on the issue of sanctions opens up for opportunistic behaviour                 

by states and other actors. We have seen previously how water has been used as a weapon for political                   

gains, like when islamic militants cut the water supply to Timbuktu in 2013, and the increasing                

importance of water access could fuel this behaviour. With increasing surface water scarcity, communal              

conflicts that have occurred between herdsmen and farmers could become more common. The             

transboundary nature of these conflicts, pertaining to the nomadic nature of herdsmen, emphasise the              

importance local and regional cooperation across state borders. This could prove sensitive, considering             

the high hostility between groups and the transboundariness, and here the need for low-cost local conflict                

resolution arenas is clear. The ITAS agreement will have to improve on several areas, such as sanctions                 

and low-cost local conflict resolution, to avoid these scenarios. If they do not, it might lead to conflict                  

spirals and undermine mutual trust, ultimately affecting the inter-state cooperation.  

Further, I would like to discuss what implications this case has for Ostrom’s theoretical              

framework. Naturally, since Ostrom bases her design principles on local governance cases, there is going               
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to be the issue of ‘scaling up’ to a transboundary case. As the results have shown, scaling up is possible,                    

as the eight principles all were of relevance to the analysis of the MoU. The problem rather seemed to lie                    

with the MoU, that dealt more with the dynamics between the states than the dynamics occurring ‘on the                  

ground’, in the local communities where water is abstracted. But, as the cases of transboundary aquifers                

have been fairly ignored, academically and politically, but especially by the collective action literature, it               

deserves some attention.The ITAS, if described in a few words, would differ quite radically from the                

general description of the cases presented in Ostrom’s Governing the Commons (1990). ITAS: growing              

amount of users (due to population pressure), boundaries extend beyond the individual user’s horizons,              

user’s are not in direct contact with one another even though they depend on each other. Ostrom case:                  

small, constant amount of users, clear, visible boundaries, users are familiar with each other. Here, the                

‘nested enterprises’ become important. For a transboundary CPR, there needs to be a sense of connection,                

both horizontally and vertically, for all different local institutions to be able to co-function.  

Another key aspect for Ostrom is the ability of local communities to develop an innate knowledge                

of the resource, because of their long-term commitment and relation to it. Many of her case studies trace                  

back several centuries. Regarding ITAS, it has only been understood in the past ten or so years that the                   

water is connected among inhabitants of Mauritania as well as Nigeria. Not only does this emphasise the                 

need for nested enterprises, but it also shows that innate knowledge is difficult to achieve with such a                  

complex resource as groundwater. Of course, extracting water from the ground is not a new phenomena,                

and local customs around it surely exist already. The insight brought forward by this paper, however, is                 

that these local customs and knowledges need to be synergized with the new information achieved               

through isotope hydrology. This has implications for the recommendations on how to manage the CPR.               

Ostrom for bases many of her design principles on the assumption that local communities will know                

better. ‘Users should be able to devise the rules’, ‘local conditions have to be followed’, and some degree                  

of local autonomy should be allowed. If instead, like the case of ITAS shows, it is difficult to understand                   

the properties, and therefore needs, of the groundwater without advanced technologies like isotope             

hydrology, maybe there should instead be an emphasis on these technologies, letting them influence the               

policies, at least on state and inter-state levels. This relates to the ‘providing information’ criteria               

mentioned in the theory section, emphasising that clear and understandable information is necessary in              

large-scale CPRs. In the case of transboundary groundwater, this cannot be understated. Bringing together              

government officials from seven different states to collectively manage an invisible resource with a              

potential they, in some cases, have been largely unaware of, requires solid information. Luckily, in this                

case, the states have deployed the OSS to act as Coordination unit and technical broker, which will allow                  
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them access to unbiased information. It has to be considered a major strength of the agreement, since the                  

documents and reports provided by the OSS give a clear and accessible view of the issues. 

So, the ITAS agreement provides some hope for these Sahelian states, where droughts and              

conflict are no stranger. Progressive norms are being proposed, and scientific advances are enabled by               

their cooperation. However, certain weaknesses can also be identified, mostly pertaining to how the              

agreement will be enforced and enacted at local levels. Further, the nature of the ITAS basin provides                 

some lessons for Ostrom’s framework, like the importance of translatable data and information, and              

possible roles of technology. Cooperation has made serious strides in the past decade, and states that                

previously did not interact at all based on water resources are now attempting to co-manage their joint                 

groundwater. The prospects of global warming and growing populations will surely put it to test, and the                 

jury is still out on how well the cooperation will fare, but this paper has analysed the prospects of water                    

cooperation around largely untapped resource in one of the world’s most water scarce regions.  
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Figures and tables 

Table 1. Water-related conflict in ITAS states during the 2010s.  

Table 2. Ostrom’s design principles for long-enduring CPR institutions. 

Figure 1. Map of ITAS basin.  
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