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Abstract: While it has repeatedly been observed that pastoralist resource governance systems tend not to conform to the assumptions and principles of mainstream
scholarship on property rights and governance of commons, coherent theoretical
reasons why this is the case are less common. One exception is the concept of
open property regimes. This view holds that the quintessential features of dryland
pastoralist systems – limited and highly variable rainfall, low resource density,
mobility, and institutions and norms that emphasize flexibility and access – can
result in pastoralist herders dynamically distributing and redistributing themselves
across a territory without the assumed benefit of clear boundaries or of collective decision-making and rules. However, the open property regimes explanation describes some pastoralist systems better than others. This paper argues that
some pastoralist systems are neither conventional commons nor open property
regimes. Instead they tend to reflect another model, referred to here as a complex
mosaic regime, in which there is gradation of strength and clarity of exclusionary property rights over different resources, in which property rights are often
unbundled and allocated to different actors and governance mechanisms, and in
which a prominent role is played by social processes and governance mechanisms other than property rights institutions. Social and biophysical characteristics that may be more conducive to complex mosaic regimes than to open property
systems, particularly if all of those characteristics are found together, include a
severe and chronic shortage of one or more critical resources, spatial heterogeneity of resources, scalar heterogeneity of interests, and a herd mobility pattern that
involves occasional convergence on highly valued key resource areas. In elaborating the complex mosaic regime model, this paper addresses a blind spot in
scholarship on property rights and commons, deepening the understanding of why
pastoralist systems tend not to conform to mainstream theory, as well as helping
to explain some of the differences among pastoralist systems. Understanding the
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internal logic of alternative resource governance regime models and the socialecological conditions that make one model more viable than another can help to
guide national policies and the strategies of conservation and development actors.
Keywords: Commons theory, environmental governance, open property regimes,
pastoralists, tenure
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1. Introduction
In mainstream conceptualizations of land tenure and governance of common
pool resources, effective resource management is normally assumed to require
secure, enforceable tenure over resources. Secure, enforceable communal tenure
is assumed, in turn, to require clearly defined resource and group membership
boundaries. This is the first of the well-known design principles for effective
governance of commons (Ostrom 1990; Dietz et al. 2003). Secure tenure and
clear territorial and social group boundaries are needed to ensure that free riding is minimized, that resource users feel assured of receiving benefits from the
resource in the long term, and that the cost-benefit calculus incentivizes management. This scholarship has built upon both a continuously expanding body of
empirical case studies and theoretical analyses such as through the use of game
theory to establish that communities can, and often do, develop systems of rules
and enforcement for managing common pool resources. The first design principle
is understood as a cornerstone of these systems. Yet research on pastoralists has
repeatedly disputed the applicability of this principle to pastoralist governance
systems (e.g. Quinn et al. 2007; Moritz et al. 2013a; Robinson et al. 2017). In
traditional pastoralist systems, norms and institutions emphasize flexibility and
access to resources rather than secure ownership and clearly defined social and
territorial boundaries (Cousins 2000; Fernández-Giménez and Le Febre 2006;
Robinson and Berkes 2010).
Although there is a body of scholarship – based primarily on case study
research – that identifies ways in which pastoralist systems do not conform to
mainstream commons scholarship, coherent theoretical explanations why this is
the case are more difficult to find. Two recent exceptions are based on the concepts of open property regimes (Moritz 2016) and sovereign pastoral commons
(Behnke 2018). The latter explanation suggests that in many pastoralist systems
the securing of access to a large territory, and an inclusive and flexible approach
to group membership which builds the political and military strength needed to
secure that territory, are prime concerns. These priorities take precedence over
some of the characteristics normally assumed to be fundamental to effectively
governed commons, such as clearly defined group and territorial boundaries and
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the existence of rules to prevent overuse of resources. The open property regimes
view similarly holds that the typical features of dryland pastoralist systems – limited and highly variable rainfall, low resource density, mobility, and institutions
and norms that emphasize flexibility and access – can result in pastoralist herders
dynamically distributing and redistributing themselves across a territory without
the assumed benefit of clear boundaries or of collective decision-making and rules
(Moritz et al. 2015).
While the open property regimes explanation is helpful, it describes some pastoralist systems better than others. This paper argues that some pastoralist resource
governance systems are neither conventional commons nor open property regimes,
but rather correspond to a model referred to here as complex mosaic regimes in
which there is a gradation in strength and clarity of property rights over different resources, in which property rights are often unbundled and allocated among
various institutions and governance actors, and in which governance mechanisms
and social processes other than property rights play a prominent role in land and
resource governance. Pastoralist systems characterized by high degrees of heterogeneity of resources across space and heterogeneity of interests across scales,
by severe and chronic shortage of some critical resource, and by overlapping and
competing claims may conform to the characteristics and dynamics that Behnke
(2018) describes for sovereign pastoral commons, while having complex mosaic
regimes rather than open property regimes as their internal governance system. In
elaborating the complex mosaic regime model, this paper addresses a blind spot
in scholarship on property rights and commons, deepening understanding of why
pastoralist systems tend not to conform to mainstream theory, as well as helping
to explain some of the differences among pastoralist systems.

2. Resource governance and tenure in pastoralist systems
2.1. Ways in which pastoralist systems do not conform to mainstream
thinking
The most influential idea of commons scholarship has probably been the categorization of tenure systems into not three but four broad types. To the categories
of private property, state property, and non-property or open access, this scholarship identified a fourth category: group property or commons (Berkes and Farvar
1989; Bromley 1989). While mainstream commons theory firmly established that
Garrett Hardin (1968) had mislabeled open access systems as commons and that
functioning commons are widespread, basic commons theory does suggest, in
agreement with Hardin, that in the absence of enforced rules a tragedy of overuse
can be expected. To avoid such tragedy, the theory goes, property rights need to
be allocated to some individual or group or to the state. Commons scholarship
has defined a number of design principles for effective governance of commons,
the first of these being clear territorial boundaries and social group boundaries
(Ostrom 1990; Dietz et al. 2003). The implication of these tenets of mainstream
thinking, when applied to a large landscape containing many parcels of land, is
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that property rights should be established, whether as a contiguous series of commons or as a mosaic of parcels each under different types of tenure, but that no
land should remain open access. A “simple tenure mosaic”, therefore, is a landscape made of discrete parcels of land each with clearly defined tenure, whether
they are all of the same tenure category or are a mix of different tenure types.
The description by German and Keeler (2010) of types of commons problems
is instructive. Mainstream thinking on natural resource commons and property
rights has focused overwhelmingly on the first of their problem types – the classical challenges for common pool resources of exclusion, free riding, and how to
establish a functioning institution to govern the resource – and on the institutional
requirements for overcoming these challenges (German and Keeler, 2010). The
second and third types of commons problems cited by German and Keeler (2010)
result from interactions between discrete parcels in larger landscapes. The second
type of problem relates to interdependencies that connect discrete units of property under the same form of tenure, such as when one farmer’s inadequate control of weeds and pests begins to affect his neighbors. The third type of problem
relates to interdependencies that connect discrete units of property among unlike
forms of property, such as when conversion of land on private property affects
the viability of habitat on adjacent common land or when users of common pastures trek their livestock across private farms to reach those pastures. The fourth
type of commons problem described by German and Keeler (2010) is concerned
with how types of resources other than the land are governed and interact with
property rights over land. Unfortunately, options to address the second, third and
fourth types of problems have often emphasized the solution that is really meant
to address the first: to establish, clarify and enforce property rights. At a landscape
level, this implies ensuring that the tenure mosaic is complete. This same thinking is becoming prominent in development and conservation efforts targeting
pastoralists. Influenced by mainstream thinking, multilateral organizations and
development and conservation agencies are increasingly working with pastoralist
communities to strengthen community governance organizations and demarcate
boundaries, and working with national governments to develop communal tenure
systems for pastoralist regions.
However, the applicability of this kind of mainstream thinking on commons
and property rights to pastoralist systems has been called into question. One discrepancy between mainstream commons theory and what is observed in pastoralist
systems relates to the first Ostrom design principle. Many traditional pastoralist systems have neither clear territorial boundaries or social group boundaries
(Niamir-Fuller 1999; Cousins 2000; Quinn et al. 2007; Robinson et al. 2017).
Instead, flexibility and fuzziness of boundaries is the norm. These institutional
characteristics are an adaptation to the quintessential biophysical characteristics
of most pastoralist systems. The high degree of variability in rainfall across time
and space is fundamental. Coefficients in the variation of annual rainfall in pastoralist systems often exceed 30%, a level beyond which non-equilibrium dynamics
are likely to dominate, with the principal driver of ecosystem dynamics being not
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herbivore-forage interactions but rather the external driver of a highly variable
rainfall pattern (Ellis and Swift 1988; Ellis et al. 1993). The lynchpin of pastoralist adaptation to this variability is mobility. Mobility enables herders to respond
to the unpredictable and highly variable distribution of forage and rainfall, moving their herds to where forage is available and thereby making optimal use of
resources (Mace 1991; Lane and Moorehead 1995; Niamir-Fuller 1998). The centrality of mobility and the need to access resources flexibly in different places at
different times according to the vagaries of the climate create a situation in which
access is more important than ownership and in which hard territorial boundaries
would be a constraint to survival.
Another discrepancy between empirical observation of pastoralist systems
and commons theory – or at least a simplistic application of commons theory
– relates to the allocation of property rights and the observation that pastoralist
systems tend not to conform neatly to any one of four categories of tenure systems
(private property, state property, commons or open access). Pastoralist tenure systems are often a complex mix of different kinds of overlapping private and group
rights – including rights of use, management, exclusion, and other rights – that are
held by different, often overlapping and fuzzily defined groups, rather than being
purely private, state, or communal, as well as being affected by unclear divergences between de jure and de facto rules (Niamir-Fuller 1999; Cousins 2000).
This implies, too, that at larger scales many pastoralist landscapes are not simple
tenure mosaics made up of well-defined, discrete property units.
There is also a deviation from commons theory in that many pastoralist systems seem to be open access without an overuse tragedy resulting. Commons
scholarship has documented a myriad of examples of local communities autonomously developing common property systems to avoid overuse, and indeed the
commitment to the idea of commons and the assumption that traditional pastoralist communities – like fishing, forest-dwelling, and other rural communities –
must also have developed commons institutions is so strong that researchers and
development practitioners will see commons even when the pastoralists themselves declare that their rangeland open access (Moritz et al. 2013a). It has been
observed, moreover, that pastoralist communities often strongly resist the creation
of any kinds of rules that limit access to resources. What mainstream commons
theory has trouble explaining is that, without clear territorial boundaries or the
collective creation of rules to limit overuse, pastoralist communities often manage to avoid the open access tragedy. Pastoral systems where this occurs have
been described as constituting “coordination access regimes” (Swallow 1990) or
“emergent commons” (Moritz et al. 2015).
All this results in a challenge for governance design: the kinds of tenure interventions normally proposed for securing communal land, strengthening customary
property rights, and enabling proactive and effective resource management typically will result in a reduction in the flexibility inherent in traditional pastoralist
systems (Turner 1999). The tension has been described as “the paradox of pastoral tenure” (Fernández-Giménez 2002). Many attempts to strengthen governance
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by establishing clear boundaries and simple tenure mosaics, rather than resulting
in improved resource management have contributed to fragmentation of rangelands (Sayre et al. 2013) and conflict (Scoones 1999). Laikipia County in northern
Kenya for example, has a mosaic of tenure types, for the most part with welldefined boundaries (Glew 2012; Wade 2015), which in theory should provide
for some degree of tenure security and certainty. Yet it has been argued that the
tenure system operating in Laikipia is not well-adapted to the social-ecological
conditions of the wider landscape within which it is set (Robinson et al. 2017).
The problem for efforts to establish clearly demarcated commons in pastoralist
rangelands is not simply one of territories that have been created too small for
the extensive nature of pastoralist production. Even when attempts to establish,
strengthen or reinvigorate pastoralist commons are done in relatively large territories to better match the reality of extensive livestock production, they still tend
to be undermined by the bottom-up impetus for flexible boundaries and the ethos
of open access typical of pastoralist cultures (Robinson et al. 2017).
2.2. Explaining pastoral systems: open property regimes and sovereign
pastoral commons
While many authors have described ways in which mainstream conceptualizations of tenure and natural resource governance do not fit pastoralist systems,
careful theoretical explanations why this is the case are less common. The most
carefully articulated theoretical explanations as to why mainstream thinking does
not fit pastoralist rangeland systems is the open property regimes explanation. The
basis of the argument is that under the right conditions, pastoralist herders will
dynamically distribute and redistribute themselves across a territory without collective or centralized decision-making and rules – in other words, in open access
conditions – and that this results in optimal allocation of resources and also avoids
the tragedy of overuse expected by mainstream commons theory in open access
situations (Moritz et al. 2015). In an early articulation of the essentially the same
idea, Swallow (1990) referred to “coordination access regimes”. In coordination
access regimes, as in open access, actors have no expectation that any collectivity will enforce rules restricting access and use of resources. However, unlike
classical open access situations, in coordination access regimes actors will base
their own use and potential overuse of resources based on expectations of others’ actions derived from repeated interactions (Swallow 1990). Swallow (1990)
argues that in these situations, norms and experience-based expectations of what
others will do result in implicit contracts and coordination rather than rule-based
management. Similar ideas have been explored more thoroughly in a recent series
of papers by Moritz and co-authors (e.g. Moritz et al. 2013a, 2014; Moritz 2016)
and Behnke and co-authors (Behnke et al. 2016). Drawing on complex systems
thinking and on the ecology of habitat selection, these papers argue that herders
who are able to get information on range conditions and on others’ movements will
distribute themselves optimally across a territory in an “ideal free distribution”.
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Rather than conventional commons based on collective institutions and decisionmaking, the result is an emergent commons (Moritz et al. 2015).
Although a detailed elaboration of the ideal free distribution model and how
it describes herd mobility in some pastoralist systems will not be given here (see
instead Moritz et al. 2014), I will briefly review the logic of how the characteristics of many pastoralist systems correspond to the model. One fundamental characteristic of pastoralist systems is the low density of forage resources.
Low resource density contributes to high transaction costs for any property rights
system and discourages the investment in exclusionary property rights mechanisms (Ostrom 1990; Behnke et al. 1993). The combination of this with a high
degree of spatio-temporal variability, as seen in most dryland pastoralist settings,
results in a situation where flexible mobility across broad territories is the most
effective means of exploiting the resource. In the archetypical ideal free access
model, there is also an assumption that agents have complete knowledge about the
quantity and quality of every resource patch (Moritz et al. 2014). For pastoralist
communities, with their traditional systems of scouts and of sharing information
(McGahey et al. 2008), and now increasingly their use of mobile phones (Butt
2015), this assumption is not outlandish. If a herder knows that a certain accessible pasture has a good quantity and quality of forage but also knows that other
herders are already there, then he can elect to go to another pasture. If movement
is free and knowledge is complete, herders will distribute themselves across the
pastures in the landscape in proportion to the quantity and quality of each patch
(Moritz et al. 2014).
Under such conditions, any intervention that attempts to establish clear property rights, even group rather than individual property rights, and implement the
first Ostrom design principle thereby placing limitations on mobility and access,
is bound to result in increased transaction costs, a less than optimal distribution of herders across the landscape, and less than optimal resource utilization.
Research on pastoralists has long recognized that these conditions give rise to
norms that emphasize free access to the unpredictable resources (e.g. Swallow
1990; Fernández-Giménez and Le Febre 2006). Open property regimes, therefore,
are not simply the unintended consequence of high mobility and the absence of
state, private or common property institutions (Moritz et al. 2013a). The ethos of
access in mobile pastoralist societies is profound. As Moritz writes, in these settings open access does not represent, as usually described in commons theory, the
absence of rules; instead, “open access is the rule” (2016: 704). In open property
regimes the rules are clear: herders of any age, status or social group have the
right to access pastures for their livestock and may move into and out of pasture
areas with no need to seek permission from anyone (Moritz et al. 2013b).
A similar theoretical explanation for the non-conformity of pastoralist
governance systems to mainstream principles is the sovereign pastoral commons model (Behnke 2018). As with the idea of open property regimes, the
starting point of this explanation is the set of social-ecological characteristics
that is the archetype of pastoralist systems: spatio-temporal variability and
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erratic productivity of the resource which necessitates extensive production
and contributes to a prioritization of access over exclusionary property rights.
However, whereas the open property regimes literature identifies non-equilibrium conditions as reducing the likelihood of overexploitation by ensuring that
livestock numbers seldom stay for very long beyond what conditions can maintain, the sovereign pastoral commons explanation suggests that overexploitation
may often occur, but that other strategic political considerations – particularly
maintaining and increasing group size and defending the territory – take precedence. In sovereign pastoral commons, internal organization is not based on
rule-based internal regulation as with classical commons; instead, it is based on
four kinds of processes: (1) negotiation, (2) coercion, (3) competition, and (4)
strategic preemption (Behnke 2018).
However, while together these four categories of processes are different from
how classical commons are organized, they are also somewhat different from each
other. The fourth in the list – strategic preemption – fits well with the idea of open
property regimes and ideal free distribution: herders move freely into any area that
best suits them and if other, later arriving herders see that forage has already been
exploited by others then they can move on to some other pasture area. The ideal
free distribution/open property regimes explanation in its abstract theoretical form
as well as in the empirical examples used to bear witness to it, suggests a process
that is normally peaceful and based on emergent s elf-organization (Moritz et al.
2013b). This implies, however, that first and second kinds of internal organization
processes proposed by Behnke (2018) – negotiation and coercion – do not correspond very well to the open property regime model. If in open property regimes,
as noted above, there is no need to seek permission for accessing pastures and
distribution of herds is based emergent and peaceful s elf-organization, this means
that negotiation is essentially unnecessary and coercion unlikely – the right of
access precludes the need for negotiation and ideal free distribution preempts
coercion.
In other words, there are various kinds of processes and mechanisms that
can structure internal organization in sovereign pastoral commons. The sovereign pastoral commons model encompasses what is entailed in open property
regimes but is broader. In his exposition on sovereign pastoral commons, Behnke
(2018) describes political economy dynamics at a broad territorial scale. These
dynamics are based on factors such as the imperative maintaining access over
large territories, the role of group membership in helping to maintain this access,
and the interaction of these systems with neighboring pastoralist groups and with
states. This helps in turn to shed light on the kinds of ongoing shifts in group
membership and alliances, and changes in territorial boundaries that are often
witnessed in pastoralist systems. However, the internal logic of the sovereign
pastoral commons model does not necessarily require an open property regime as
its system of internal governance. An open property regime is an option but is not
the only possibility. The next section explores kinds of pastoralist systems that do
not conform to the open property regime model.
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3. A different governance model
3.1. Complex mosaic regimes
The model of an open property regime describes some pastoralist systems better than others, To understand the conditions under which it may not apply, it is
important to recognize that not all pastures in a pastoralist’s landscape are alike –
each pasture may have different characteristics that make it useful and desireable
at different times and for different reasons. Some pastures, for example, are far
from permanent water sources and are only practically useful during the rainy season, whereas others are closer to permanent water sources and naturally become
dry season pastures. Different pastoralist systems may have different balances of
rainy or dry season pastures. It is common as well for pastoralists to also have a
third category of pastures: drought fallback areas. Having drought fallback pastures in good condition can be critical for coping with a highly variable climate.
In situations where there is a shortage of some critical resource but where the
shortage is only occasional or is not severe, the self-organized distribution of herds
may be expected. This is the basic logic of ideal free distribution: if Herder B
sees that Pasture X is the most desirable pasture in the landscape but that Herder A
has already placed his herd there and begun to exhaust its forage, then Herder B’s
cost-benefit analysis may determine that moving to Pasture Y is the preferable
option. However, if the shortage of some critical resource – dry season pastures
close to reliable water sources for instance – is severe and chronic and results in
the critical resource only being available in a small number of places, then we
would not expect open property regimes and the dynamics of ideal free distribution to emerge. If Pasture X is the only location that can allow Herder B’s animals
survive – not to mention the animals of Herders C, D and E – the emergent result
will not be distribution but convergence and competition. Such situations may be
more conducive to conflict than to peaceful self-organization, as well as creating
incentives to establish property rights over critical resources. They may also create incentives to develop rules for management: in landscapes that do not have a
good balance of different kinds of pastures, an unrestricted open access situation
that results in ideal free distribution may be fair in the short term but result in no
pastures being left in very good condition during drought. Instead, when good
quality pastures close to reliable sources of water are in short supply, rules ensuring that herds are moved away during the rainy season can benefit all.
Proponents of the open property regime model recognize that it does apply
well to some pastoralist systems including much of East Africa (Moritz et al.
2013a), and it is these kinds of conditions with severe and chronic shortage of
some critical resource that may explain why. The weather patterns and nature of
many East African landscapes result in pastoralist migration patterns that are different than much of the West African Sahel. Whereas the quintessential mobility
pattern in the Sahel involves cyclical north-south transhumance that follows the
movement of the rains and the availability of forage, herd migration in much of
East Africa is characterized by scattering in multiple directions in the rainy season
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and converging on pastures close to permanent water in dry seasons and especially during drought. These are caricatures and do not describe all the nuances
and variations of either Sahelian or East African pastoralist migration patterns,
but as a general pattern this distinction may help explain why the main examples
used to illustrate open property regimes come from the Sahel and why it has
been suggested that the model does not apply well to much of East Africa. The
ideal free distribution model of pastoralist mobility and the principles and norms
implied by the concept of open property regimes together do provide an accurate
description of some parts of some East African rangelands – rainy season grazing
areas particularly – but they do not adequately describe how the high-value, often
contested resource areas, such as drought fallback areas, have traditionally been
used or governed.
This begs the question of what kind of governance regime is more likely to
found when conditions militate against open access regimes but when the quintessential characteristics of dryland pastoralist systems – low resource density and
great spatio-temporal variability – nonetheless prevail. The governance model
proposed here, one which is adapted conditions of severe and chronic shortage
of some critical resource, can be called a “complex mosaic regime”. Unlike simple tenure mosaics, in the complex mosaic, claims and rights overlap, different
kinds of rights may be unbundled and allocated to different actors and governance
mechanisms, some land may remain open access, and property rights institutions
generally play a less prominent role in the governance system than they do in
many other contexts. Complex tenure mosaics with overlapping, multi-level allocation of rights have been described in tropical forest settings by Felker et al.
(2017).
Two sets of ideas are helpful for understanding how complex mosaic regimes
function. The first relates to the idea of bundles of property rights. One idea from
theory on commons and property rights that has received far less attention than
either the Ostrom design principles or the four-fold categorization of tenure types
into private property, state property, commons and open access is the idea that
there are different types of property rights that can be unbundled and allocated
to different actors and governance mechanisms. Commons scholarship itself has
pointed out that what we call “property rights” is not a single entity, but rather
is a category made up of different types of rights. Schlager and Ostrom (1992)
identify rights at three levels: operational, collective choice, and constitutional.
The operational level includes rights of access and of withdrawal. The allocation
of these rights is determined by rules and decisions at the collective choice level,
and rights to participate in decisions at this level include rights of management,
exclusion and alienation. The allocation of these collective choice rights is determined by rules and decisions at the constitutional level. An important implication
of this understanding is that property rights do not need to be allocated on an
all-or-nothing basis to a single individual or group. Timing of the right can also
be an important aspect of unbundling with selected rights allocated to different
actors or governance mechanisms at different times or under different conditions.
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This in fact is typical of some customary tenure systems such as found in western
Niger for example (Vanderlin 2005). For some resources in some pastoralist systems, what may be most effective is parsing different kinds of rights according to
the timing, method of use and location, and allocating these different bundles of
rights to different users (Robinson et al. 2017). In these kinds of regimes, therefore, while tenure over an entire landscape may be described as a mosaic, it is not
a simple mosaic with each parcel clearly demarcated and rights to each parcel
belonging to a clearly defined individual or group.
However, while unbundling of property rights and allocation of different
rights to different groups or governance mechanisms is part of many pastoralist
governance systems, it is not that property rights are clearly and comprehensively
allocated for all or even most of any group’s total territory. In complex mosaic
regimes, claims – assertions by particular individuals or groups of certain rights,
whether rights of exclusion, management, access or withdrawal – often overlap,
with competing claims remaining unresolved. The complexity of resource use
patterns in these situations should not be understood as implying that an equally
intricate property rights system is what is needed for effective governance of that
complex system. In complex mosaic regimes, fuzziness and flexibility dominate.
The paradox of pastoral tenure (Fernández-Giménez 2002) is a paradox related to
securing resources while at the same time maintaining the quintessential pastoralist flexibility, and, importantly, the difficulty of reconciling these two objectives
through tenure. A resolution for the paradox lies in recognizing that tenure and
property rights institutions are only one type of resource governance institution,
and that institutions are only one component of governance systems.
This recognition is one facet of a second set of ideas that sheds light on the
functioning of complex mosaic regimes – a set of ideas that revolves around an
understanding of what governance is. It is increasingly accepted that governance
is not a synonym for government, nor is it simply “what governments do” (Young
1996; Stoker 1998; Biermann et al. 2009). Oran Young has described governance
as a social function related to the management of interdependencies among actors,
social coordination and resolution of tradeoffs (1996). Further development of
this idea has suggested that governance is rather an interconnected set of social
functions: social coordination, shaping power relations, setting direction, and
building community (Robinson et al. 2012). These functions may be carried out
by governments, but they are also carried out by other kinds of actors and by
an array of other interacting factors including institutions, networks, deliberative
processes, norms, values, and cognitive frames. Property rights institutions are
only one of many components that may carry out these functions.
Pastoralist systems generally, whether open property regimes or complex
mosaic regimes, tend to contradict the first Ostrom design principle: the existence
of institutions that establish clearly defined groups who have clearly defined rights
of exclusion and management for clearly defined parcels of land. However, whereas
in open property regimes these kinds of institutions and defined rights are largely
or entirely missing, in complex mosaic regimes, such rights are clearly defined for
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a subset of resources but remaining fuzzy and flexible for much of a group’s territory. In complex mosaic regimes, moreover, property rights function alongside
other governance mechanisms and social phenomena that deliver governance. This
is particularly important for challenges of governing common pool resources that
go beyond discrete property units – the second, third and fourth types of problems
described by German and Keeler (2010). For these kinds of problems, which often
manifest at a landscape scale, effective governance solutions often take the forum
of hybrid institutions – “institutional arrangements governing the interdependencies among discrete property holders and regimes” (German and Keeler 2010: 573),
typically involving creative combinations of contractual and regulatory approaches
to governance. German and Keeler (2010) describe how hybrid institutions address
problems beyond the individual parcel of land and mediate interactions in what I
have called simple tenure mosaics. In complex mosaic regimes where property
rights are unbundled and distributed, and are fuzzy for some resources and absent
for others, hybrid institutions may be even more apt.
In many pastoralist systems, mechanisms other than tenure institutions and
formalized rules include negotiation and informal norms (Niamir-Fuller and
Turner 1999). Other mechanisms prominent in these kinds of pastoralist systems
include deliberative forums and traditional meetings which, even though they are
often convened on an ad hoc basis and do not represent permanent organizations,
are nevertheless institutions (Goldman 2006; Robinson et al. 2010). Such meetings result in collective decisions, but these decisions seldom relate to drawing or
changing boundaries, especially not permanently. Rather, one of their main functions is to establish consensus (Robinson et al. 2010).
Table 1 summarizes key features of complex mosaic regimes, contrasting
them with open property regimes. It is important to note that the complex mosaic
regime, like the open property regime and classical commons, is a model. The

Table 1: Comparison of two pastoral resource regime models.
Characteristic

Open property regimes

Complex mosaic regimes

Nature of mobility

Unrestricted mobility
resulting in ideal free
distribution
Flexible
Downplayed or nonexistent
Rules establish right of
open of access rather
than exclusion

Mobility involves occasional
convergence on highly valued key
resource areas
Flexible
Boundaries fuzzy and flexible for most
resources
A gradation of strength and clarity of
exclusionary property rights
Unbundling of property rights
accompanied by competing and
overlapping claims
Prominence of hybrid institutions and
governance mechanisms other than
property rights

Social group boundaries
Territorial boundaries
Rules, property rights
and governance
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context-specificity of real world situations is such that few if any cases will perfectly conform to one of these models. The argument here is that different socialecological characteristics will conduce to different tenure regime models.
3.2. Traditional Borana resource governance
As an example of a complex mosaic regime, I offer the governance system
of the Borana in southern Ethiopia and parts of northern Kenya, as it was traditionally. As such, this system is described in past tense. Despite pervasive
changes due to the extension of the state, demographic changes, and other
factors, however, many aspects of the system described still function to some
extent. The description is based primarily on secondary sources but also draws
on the author’s own experience conducting research in Borana communities
since 2007 (see Table 2).
Unlike the seasonal movement pattern of the West African Sahel based on the
cyclical following of the north-south movement of the rains, the Borana migration was traditionally more about dispersing out in the rainy season to grazing
areas that can only be used when rain has fallen and ephemeral surface water
sources are available and then in the dry season converging on more reliable, high
quality pastures in bottomlands and on permanent water sources – deep handdug wells called tula. The characteristics of traditional Borana governance system
corresponded with many features of the sovereign pastoral commons described
by Behnke (2018). The area was vast, the livestock production system extensive, and boundaries contested; through most of its history, the state was either
absent or antagonistic; and access involved negotiation and strategic pre-emption.
Membership was also fluid, and the dynamic that Behnke describes of incorporation of new communities into the broader group being a key part of building and
maintaining political and military strength applies to the Borana system which has
long maintained a polity that has included not only the core Borana clan sections
but also a shifting set of client communities such as the Gabra.
Table 2: Traditional Borana resource governance – a complex mosaic regime.
Characteristics

Features of the traditional Borana system

Nature of mobility

Convergence toward a relatively small number of reliable permanent water
points and drought pastures in dry seasons and especially drought
Flexible social group boundaries: Rights of use and of making decisions on
use based primarily on residence, which was flexible
Boundaries fuzzy and flexible for most resources: Boundaries generally
understood but not precisely defined except for the most local resources
A gradation of strength and clarity of property rights: Strong, exclusionary
property rights not expressed for most land. Property rights strongest for
wells and for local community exclosures for milk herds, weaker for warra
pastures, and essentially open access for fora pastures
Prominence of governance mechanisms other than property rights:
negotiation and deliberative decision-making were prominent

Social group
boundaries
Territorial boundaries
Rules, property rights
and governance
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While the traditional Borana system does seem to have had many of the features of sovereign pastoral commons, it was nevertheless very different from the
open property regimes described by Moritz (2016). Instead, the traditional Borana
governance system is more accurately described as a complex mosaic regime than
an open property regime. Clan-based property rights over wells, which require a
great deal of manual labor to establish and maintain, were clear and strong (Tache
and Irwin 2003). Property rights over land did play a role in the Borana system,
but the clarity and degree of exclusion for property rights for different categories
of land fell along a continuum (see Table 3). The largest land management unit
was the dheeda. Although the territories of the respective dheedas were generally known, their boundaries were fuzzy and flexible (Flintan et al. 2011; Tefera
et al. 2016). The jaarsa dheeda (the council of elders for the dheeda), led by the
abba dheeda (lit. father of the range) had a strong role in organizing herd mobility, although in modern times its role has greatly weakened (Tefera et al. 2016).
There were two broad categories of pasture types: the warra pastures which were
used preferentially for lactating, nursing and weak animals, but where the “dry”
herd could also graze during the dry season, and the fora pastures which were used
only by the dry fora herds (McCarthy et al. 2003). Fora pastures were essentially
open access, whereas access to warra pastures was more restricted. The next lower
management unit below the dheeda was the madda, typically organized around
a cluster of tulas. Each madda included several ardas or clusters of villages or
camps, and each arda was associated with a sub-dheeda grazing unit called a reera
(Tefera et al. 2016). Warra pastures normally were restricted to those assigned to
a particular arda, but this was flexible and the warra pastures could be opened to
others in times of drought (Kamara 2000; McCarthy et al. 2003). Within the warra
area, each arda might have one or more communal exclosures with protected pasture for the milk herd. These exclosures had the most restrictive rules, rarely being
opened to non-arda members (McCarthy et al. 2003). Where property rights did
exist over some resources, these rights were unbundled and allocated flexibly to
Table 3: Borana land management categories.
Land management unit
(from largest to smallest)

Description

Gradation of boundaries and
property rights

Dheeda

The largest land management unit

Boundaries fuzzy. Rights of
exclusion and management minimal
and flexible

Madda

A land and resource management
organized around a cluster of
permanent water sources
A sub-dheeda grazing unit serving
one or more arda
Clusters of olla (camps)
Exclosures

Reera
Arda
Qallo

Boundaries and rights of exclusion
and management clear and enforced

818

Lance W. Robinson

different actors and processes in the system. Management and exclusion rights
would be exercised in normal years by a council of elders at the level of madda;
however, in droughts, decisions on management, use and exclusion could be taken
at a higher level such as the dheeda. Herd movements within the warra pastures
were coordinated by negotiation (Homann et al. 2008). Traditional meetings, held
at various levels from the level of a single mobile camp up to occasional meetings
of the entire Borana nation played a key role in revising and enforcing norms and
negotiating access to key resources (Coppock 1994; Kamara 2000).

4. Differences among pastoralist systems
Just as there are biophysical characteristics that make dryland pastoralist systems
very different from some other kinds of resource systems and help to explain why
they tend not to conform to some aspects of mainstream thinking on commons
and property rights, it is plausible that there are also material characteristics that
help to explain social and institutional differences among pastoralist systems. I
have already mentioned the severe and chronic shortage of some critical resource
as potentially making open property regimes unworkable. However, the kinds
of biophysical, as well as perhaps demographic and political, characteristics that
conduce to either open property regimes or complex mosaic regimes are certainly
more complicated than mere shortage of a resource. One dimension of difference among different pastoralist systems that has a role to play is the relative
homogeneity/heterogeneity of pasture resources across space. A distinction is
made here between the spatio-temporal variability of the resource, which was
discussed above, and its degree of spatial heterogeneity. The spatial heterogeneity
of the resource refers not to the changes that are observed from year to year with
changing rains, but to persistent differences such as differences in soils, in relative
security/insecurity, or in proximity to other resources and facilities such as water
or markets. If resources are relatively homogeneous across a landscape, then one
will not expect there to be a severe and chronic shortage of some resource that
draws herders to converge and compete; instead ideal free distribution could be
expected. Spatial heterogeneity in resources, on the other hand, creates the possibility that ideal free distribution and an open property regime may not function.
The territory of the Borana, for instance, has the key biophysical characteristics common to dryland pastoralist systems: rainfall that is sparse and variable.
However, it also highly heterogeneous with significant variations in elevation and
soils, the mean annual precipitation ranging from 182 mm. in the south to 993
mm. in the north1, and the high variability in rainfall itself varying across the territory with co-efficients of variation ranging from 18.5% to 42.5%2.
Calculated using data from Climate Hazards Group InfraRed Precipitation with Station (CHIRPS).
URL: http://chg.geog.ucsb.edu/data/chirps.
2
Calculated using data from University of East Anglia Climate Research Unit. URL: https://crudata.
uea.ac.uk/cru/data/hrg.
1
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Differences in biophysical conditions and resource management systems
among the Turkana of Kenya are another case in point. Moritz (2016), citing earlier research on the Turkana (e.g. McCabe 2004), describes northern Turkanaland
as an open property regime in which boundaries essentially play no role and
herders move freely. Moritz admits that the open property regime model does
not describe southern Turkana sections, suggesting that they are pastoral commons (2016). Yet, there are important ways that traditional resource governance
in southern Turkanaland cannot be described as classical commons. For instance,
property rights over land are not clearly defined everywhere; instead, there is a
gradation in the expression of property rights over different categories of land,
with permission needed to access land in some places and not in others. Territorial
boundaries and the tenure system, moreover, are both flexible and subject to negotiation and competing claims (McCabe 2004). In other words, traditional land and
resource tenure in southern Turkanaland corresponds more closely to the complex
mosaic regime model than it does to classical commons. Importantly, whereas the
Turkana have a shared cultural and linguistic identity, biophysical characteristics
distinguish the north and the south. The north is much less biophysically diverse
than the south, with vast distances between different types of landscape resources,
whereas the landscape in the south is much more varied (McCabe 2004).
While spatial heterogeneity seems to be one characteristic that contributes to
the emergence of complex mosaic regimes, it is not on its own a sufficient driver.
Heterogeneity in the landscape does not in itself mean that there will be shortages or that self-organized distribution of herders will not be effective. Another
characteristic that may interact with spatial heterogeneity of resources is heterogeneity of interests, especially across scales and levels. The term scale here refers
to particular dimensions – spatial, jurisdictional, temporal, analytical, etc. – and
levels as the units along a scale (Gibson et al. 2000; Cash et al. 2006). The issue is
not simply that neighboring pastoralist communities may have differing interests
and overlapping, competing claims on sections of the landscape, but also that
they may engage with the landscape with very different mental geographies and
conceptions of scale. Different ethnic groups, and sometimes even different populations within an ethnic group, may have different ways of categorizing territories
and therefore a different set of levels making up their spatial/jurisdictional scale.
As a result, there may be multiple, incongruous scales based on the traditional
systems of different pastoralist ethnic groups, as well as that of the state. Differing
degrees of mobility among pastoralists will also result in their respective interests in different resources being qualitatively different, as when certain pastures
may be seen by more mobile pastoralists as being a shared drought fallback area,
while more settled local pastoralists consider the same area as “their” local pasture which they may want to manage more intensively and to claim property
rights over. New interventions such as the creation of community conservancies,
grazing committees or some other community governance structures can add to
this complexity by bringing new ways of defining and demarcating space. The
challenge for governance design is not simply that different stakeholders have
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different interests, but that differing interests are connected with different conceptions of scale. If different groups want the same resources but at different times
or under different conditions, those who are less mobile and have more localized
interests may begin to have lowered transaction costs for establishing property
rights and commons institutions, and may develop greater cultural affinity to particular local territories and a stronger sense of ownership. However, other, less
frequent users may still have a powerful interest in occasionally accessing key
resources on the same land. This scalar heterogeneity of interests inevitably leads
to different groups expressing qualitatively different claims over the same pieces
land. In such situations, the potential for conflict is great.
In these kinds of settings, spatial heterogeneity of the resource, severe and
chronic shortages of certain key resources, and scalar heterogeneity of interests together result in dynamics that are different from those in an open property regime situation. Such conditions result in some groups occasionally being
acutely motivated to access forage in territory normally considered to belong to
other groups. Spatial heterogeneity can result in certain key areas such as drought
reserve pastures being highly contested, and heterogeneity of interests makes it
difficult to divide up the landscape so that each social group has a key-resource
patch of its own that is reliably sufficient every year. In these situations, heterogeneity and overlapping and competing claims also make it less likely that herders will distribute themselves ideally across the landscape. If conditions happen
to arise that allow each individual herder to move freely resulting in ideal free
distribution in the short term, lack of protection for drought reserves and other
pastures near markets, settlements, and permanent water may result in less than
optimal outcomes in the long term. In other words, open property regimes cannot
be expected to achieve a strong degree of fit for these kinds of social-ecological
contexts. These conditions open the door for a role to be played by property rights,
although not in the form of simple tenure mosaics, but rather in more variegated,
complex forms with rights being unbundled and accorded to different actors or
governance mechanisms, as described above, and with a role to be played by other
mechanisms such as hybrid institutions.
The relevance of claims and interests implies that it is political and demographic factors as much as biophysical conditions that drive pastoralist resource
governance toward complex mosaic arrangements rather than an open property
regime. In its understanding of these factors, the complex mosaic regime model of
resource governance is consistent with the political-economy dynamics described
for sovereign pastoral commons (Behnke 2018). Some of the characteristics that
conduce to sovereign pastoral commons – demographic pressure, acute scarcity,
and competing claims – also make complex mosaic regimes more tenable than
open property systems. However, Behnke’s description (2018) of sovereign commons seems to encompass a broader range of possibilities than complex mosaics,
and while his description of political and military competition between sovereign
groups differs from the description of open property regimes as typically being
peaceful (Moritz et al. 2013b), he nevertheless describes pastoralist systems that
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have the political dynamics of sovereign pastoral commons but whose resources
are governed internally as open property. Of the four kinds of mechanisms of
internal organization for resource access cited by Behnke (2018), one of them,
strategic pre-emption, is fully consistent with open property regimes. Yet, as discussed above, two of the others – negotiation and coercion – are not. The kinds of
external pressures that help to drive sovereign pastoral commons – conflict with
other pastoral communities and the absence or antagonism of the state – may be
consistent across a variety of different pastoralist systems even as other factors
such as the nature and degree of heterogeneity of interests within a pastoralist polity differ, leading these systems to have either open property or complex mosaic
regimes as their internal resource governance system.

5. Conclusion
In situations in which resource density is high, exclusion relatively easy and
transaction costs low, resource governance systems based on private property are
likely to dominate. Scholarship on commons holds that when resource density
is lower and transaction costs and the difficulty of exclusion increase, common
property regimes become more appropriate and more likely to be witnessed. In
many real-world situations, rather than only commons or only private property,
a mosaic of different tenure types will exist within a landscape – a simple tenure mosaic. Dryland pastoralist systems, however, tend to be characterized not
only by very low resource density and high transaction costs for establishing and
enforcing systems of property rights, but also by great spatio-temporal variability
of resources. These characteristics help to explain why pastoralist resource management tends not to conform to some of the principles and tenets of mainstream
thinking on commons and property rights.
One theoretical explanation for this divergence conceives of many pastoralist systems as sovereign pastoral commons, in which the securing of access to
a large territory – and an inclusive and flexible approach to group membership
which builds the political and military strength needed to secure that territory –
take precedence over internal management of the resources within the territory. A
related view is based on patterns of mobility that correspond to a model of ideal
free access and institutions that establish open property regimes. However, this
paper has argued that some pastoralist systems are neither commons, nor simple
mosaics, nor open property regimes. Rather, they are complex mosaic regimes.
Complex mosaic regimes exhibit a gradation of strength and clarity of exclusionary property rights over different resources, in which property rights are often
unbundled and allocated to different actors and governance mechanisms, and in
which a prominent role is played by social processes and governance mechanisms
other than property rights institutions.
This paper has proposed a set of characteristics that may be more conducive to
complex mosaic regimes than to open property systems, particularly if all of those
characteristics are found together. These include severe and chronic shortage of
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one or more critical resources, spatial heterogeneity of resources, scalar heterogeneity of interests, and a herd mobility pattern that involves occasional convergence
on highly valued key resource areas. It is important to note, though, that commons,
the open property regime, and the complex mosaic regime are all models, and any
particular real-world situation is likely to have features that do not correspond to
abstract social science models. Nevertheless, the articulation of these models and
of the kinds of biophysical and social characteristics within which they are most
likely to be effective opens the way to articulate testable hypotheses. Comparative
case study analysis, for example, could test whether characteristics such as the
concentration/sparseness, spatio-temporal variability, and spatial heterogeneity of a
resource base have tended to correspond to different models of traditional resource
regimes. Analyses based on game theory or simulation modeling could explore
what kinds of resource regime model produces the optimum results under different
biophysical characteristics such as the concentration/sparseness, spatio-temporal
variability, and spatial heterogeneity of a resource base.
Such models do affect how people think and act. The model of commons
and related ideas of community-based conservation and community-based natural resource management have influenced how governments, donor agencies and
non-governmental organizations have been attempting to support pastoralist communities. A wide range of scholarship on pastoralists has indicated ways in which
policies and programs based on this model are often ill-suited to pastoralist systems. The articulation and differentiation of alternative models, and the testing of
hypotheses about them, can become key steps on the path to developing theories
of resource governance which more accurately reflect real-world situations and
provide more effective guidance. Clear articulations of alternative models of environmental governance regimes, and of what kinds of social-ecological characteristics are likely to conduce to different models of resource governance regimes
should make it easier for policymakers and the development community to design
policies, programs and projects that are more suited to the social-ecological characteristics of the systems at which they are targeted. The set of policies that can
effectively address the paradox of pastoral tenure in open property regimes is
likely to be quite different than in complex mosaic regimes, both of which will be
different from settings where conventional commons are appropriate.

Literature cited
Behnke, R., I. Scoones, and C. Kerven. 1993. Range Ecology at Disequilibrium:
New Models of Natural Variability and Pastoral Adaptation in African
Savannahs. London: Overseas Development Institute.
Behnke, R. 2018. Open Access and the Sovereign Commons: A Political Ecology
of Pastoral Land Tenure. Land Use Policy 76:708–718. March. https://doi.
org/10.1016/J.LANDUSEPOL.2018.02.054.
Behnke, R., S. Robinson, and E. J. Milner-Gulland. 2016. Governing Open
Access: Livestock Distributions and Institutional Control in the Karakum

Open property and complex mosaics

823

Desert of Turkmenistan. Land Use Policy 52:103–119. https://doi.org/10.1016/j.
landusepol.2015.12.012.
Berkes, F. and M. T. Farvar. 1989. Introduction and Overview. In Common
Property Resources: Ecology and Community-Based Sustainable Development,
ed. F. Berkes, 1–17. London: Belhaven Press.
Biermann, F., M. M. Betsill, J. Gupta, N. Kanie, L. Lebel, D. Liverman, H.
Schroeder, and B. Siebenhüner. 2009. Earth System Governance: People, Places,
and the Planet. Science and Implementation Plan of the Earth System Governance
Project. Earth System Governance Report 1, IHDP Report 20. Bonn.
Bromley, D. W. 1989. Economic Interests and Institutions: Property Rights and
Public Policy. Oxford: Basil Blackwell, Ltd.
Butt, B. 2015. Herding by Mobile Phone: Technology, Social Networks and the
‘Transformation’ of Pastoral Herding in East Africa. Human Ecology 43(1):1–
14. https://doi.org/10.1007/s10745-014-9710-4.
Cash, D. W., W. N. Adger, F. Berkes, P. Garden, L. Lebel, P. Olsson, L. Pritchard,
and O. R. Young. 2006. Scale and Cross-Scale Dynamics: Governance and
Information in a Multilevel World. Ecology and Society 11(2):8. http://www.
ecologyandsociety.org/vol11/iss2/art8/.
Coppock, D. L. 1994. The Borana Plateau of Southern Ethiopia: Synthesis of
Pastoral Research, Develoment and Change, 1980-91. ILCA Systems Study No.
5. Addis Ababa: International Livestock Centre for Africa.
Cousins, B. 2000. Tenure and Common Property Resources in Africa. In Evolving
Land Rights, Policy and Tenure in Africa, eds. C. Toulmin and J. F. Quan, 151–
179. London: DFID, IIED, NRI.
Dietz, T., E. Ostrom, and P. C. Stern. 2003. The Struggle to Govern the Commons.
Science 302(5652):1907–1912.
Ellis, J. E. and D. M. Swift. 1988. “Stability of African Pastoral Ecosystems:
Alternate Paradigms and Implications for Development.” Journal of Range
Management 41:450–459.
Ellis, J. E., M. B. Coughenour, and D. M. Swift. 1993. Climate Variability,
Ecosystem Stability, and the Implications for Range and Livestock Development.
Rethinking Range Ecology: Implications for Rangeland Management in Africa.
In Range Ecology at Disequilibrium. New Models of Natural Variability and
Pastoral Adaptation in African Savannas, eds. R. H. Behnke, I. Scoones, and
C. Kerven, 31–41. London: Overseas Development Institute.
Felker, M. E., I. W. Bong, W. H. DePuy, and L. F. Jihadah. 2017. Considering Land
Tenure in REDD+ Participatory Measurement, Reporting, and Verification: A
Case Study from Indonesia. Edited by C. T. Bauch. PLoS One 12(4):e0167943.
https://doi.org/10.1371/journal.pone.0167943.
Fernández-Giménez, M. E. 2002. Spatial and Social Boundaries and the Paradox
of Pastoral Land Tenure: A Case Study from Postsocialist Mongolia. Human
Ecology 30(1):49–78.
Fernández-Giménez, M. E. and S. L. Febre. 2006. Mobility in Pastoral Systems:
Dynamic Flux or Downward Trend? International Journal of Sustainable
Development and World Ecology 13(5):341–362.

824

Lance W. Robinson

Flintan, F., B. Tache, and A. Eid. 2011. Rangeland Fragmentation in Traditional
Grazing Areas and Its Impact on Drought Resilience of Pastoral Communities:
Lessons from Borana, Oromia and Harshin. Addis Ababa. http://www.fao.org/
fileadmin/user_upload/drought/docs/1_Ethiopia Land Fragmentation Report_
FINAL 7 feb 2012.pdf.
German, L. A. and A. Keeler. 2010. ‘Hybrid institutions’: Applications of Common
Property Theory Beyond Discrete Tenure Regimes. International Journal of the
Commons 4(1):571–596. https://doi.org/10.18352/ijc.108.
Gibson, C. C., E. Ostrom, and T. K. Ahn. 2000. The Concept of Scale and the Human
Dimensions of Global Change: A Survey. Ecological Economics 32:217–239.
http://www.sciencedirect.com/science/article/pii/S0921800999000920.
Glew, L. 2012. Evaluating the Effectiveness of Community-Based Conservation
in Northern Kenya. Unpublished PhD dissertation. Southamption: University
of Southampton.
Goldman, M. J. 2006. Sharing Pastures, Building Dialogues: Maasai and
Wildlife Conservation in Northern Tanzania. Madison, Wisconsin: University
of Wisconsin-Madison.
Hardin, G. 1968. The Tragedy of the Commons. Science 162:1243–1248.
Homann, S., B. Rischkowsky, and J. Steinbach. 2008. “The Effect of Development
Interventions on the Use of Indigenous Range Management Strategies in the
Borana Lowlands in Ethiopia.” Land Degradation and Development 19:368–
387. http://onlinelibrary.wiley.com/doi/10.1002/ldr.845/full.
Kamara, A. B. 2000. Ethiopian Case Study. In Property Rights, Risk, and
Livestock Development in Africa, eds. N. Mccarthy, B. M. Swallow, M. Kirk,
and P. Hazell, 396–426. Washington, DC: International Food Policy Research
Institute, International Livestock Research Institute.
Lane, C. and R. Moorehead. 1995. New Directions in Rangeland and Resource
Tenure and Policy. In Living with Uncertainty: New Directions in Pastoral
Development in Africa, ed. I. Scoones, 116–133. London: Intermediate
Technology Publications.
Mace, R. 1991. Overgrazing Overstated. Nature 349:280–281.
McCabe, J. T. 2004. Cattle Bring Us to Our Enemies: Turkana Ecology, Politics,
and Raiding in a Disequilibrium System. Ann Arbor, Michigan: University of
Michigan Press.
McCarthy, N., A. B. Kamara, and M. Kirk. 2003. Co-operation in Risky
Environments: Evidence from Southern Ethiopia. Journal of African Economies
12(2):236–270.
McGahey, D., J. Davies, and E. Barrow. 2008. “Pastoralism as Conservation in the
Horn of Africa: Effective Policies for Conservation Outcomes in the Drylands
of Eastern Africa.” Annals of Arid Zone 46:353–377.
Moritz, M. 2016. Open Property Regimes. International Journal of the Commons
10(2):688–708. https://doi.org/10.18352/ijc.719.

Open property and complex mosaics

825

Moritz, M., I. M. Hamilton, Y.-J. Chen, and P. Scholte. 2014. Mobile Pastoralists
in the Logone Floodplain Distribute Themselves in an Ideal Free Distribution.
Current Anthropology 55(1):115–122. https://doi.org/10.1086/674717.
Moritz, M., I. M. Hamilton, A. J. Yoak, P. Scholte, J. Cronley, P. Maddock, and H.
Pi. 2015. Simple Movement Rules Result in Ideal Free Distribution of Mobile
Pastoralists. Ecological Modelling 305:54–63. https://doi.org/10.1016/j.
ecolmodel.2015.03.010.
Moritz, M., P. Scholte, I. M. Hamilton, and S. Kari. 2013a. Open Access, Open
Systems: Pastoral Management of Common-Pool Resources in the Chad Basin.
Human Ecology 41(3):351–365. https://doi.org/10.1007/s10745-012-9550-z.
Moritz, M., B. L. Catherine, A. K. Drent, S. Kari, A. Mouhaman, and P. Scholte.
2013b. Rangeland Governance in an Open System: Protecting Transhumance
Corridors in the Far North Province of Cameroon. Pastoralism: Research,
Policy and Practice 3:26. https://doi.org/10.1186/2041-7136-3-26.
Niamir-Fuller, M. 1998. The Resilience of Pastoral Herding in Sahelian Africa.
In Linking Social and Ecological Systems: Management Practices and Social
Mechanisms for Building Resilience, eds. F. Berkes, C. Folke, and J. Colding,
250–284. Cambridge: Cambridge University Press.
Niamir-Fuller, M. 1999. Managing Mobility in African Rangelands. In Property
Rights, Risk and Livestock Development in Africa, eds. N. McCarthy, B.
Swallow, M. Kirk, and P. Hazell, 102–131. Washington, DC: International Food
Policy Research Institute.
Niamir-Fuller, M. and M. D. Turner. 1999. A Review of Recent Literature on
Pastoralism and Transhumance in Africa. In Managing Mobility in African
Rangelands: The Legitimization of Transhumance, ed. M. Niamir-Fuller,
18–47. London: Intermediate Technology Publications.
Ostrom, E. 1990. Governing the Commons: The Evolution of Institutions for
Collective Action. Cambridge: Cambridge University Press.
Quinn, C. H., M. Huby, H. Kiwasila, and J. C. Lovett. 2007. Design Principles and
Common Pool Resource Management: An Institutional Approach to Evaluating
Community Management in Semi-Arid Tanzania. Journal of Environmental
Management 84(1):100–113. https://doi.org/10.1016/j.jenvman.2006.05.008.
Robinson, L. W., N. Bennett, L. A. King, and G. Murray. 2012. ‘We Want Our
Children to Grow Up to See These Animals’: Values and Protected Areas
Governance in Canada, Ghana and Tanzania. Human Ecology 40:571–581.
https://doi.org/10.1007/s10745-012-9502-7.
Robinson, L. W., E. Ontiri, T. Alemu, and S. S. Moiko. 2017. Transcending
Landscapes: Working Across Scales and Levels in Pastoralist Rangeland
Governance. Environmental Management 60(2):185–199. https://doi.
org/10.1007/s00267-017-0870-z.
Robinson, L. W. and F. Berkes. 2010. Applying Resilience Thinking to Questions
of Policy for Pastoralist Systems: Lessons from the Gabra of Northern Kenya.
Human Ecology 38(3):335–350. https://doi.org/10.1007/s10745-010-9327-1.
Robinson, L. W., A. J. Sinclair, and H. Spaling. 2010. Traditional Pastoralist
Decision-Making Processes: Lessons for Reforms to Water Resources

826

Lance W. Robinson

Management in Kenya. Journal of Environmental Planning and Management
53(7):847–862.
Sayre, N. F., R. R. J. McAllister, B. T. Bestelmeyer, M. Moritz, and M. D. Turner.
2013. Earth Stewardship of Rangelands: Coping with Ecological, Economic,
and Political Marginality. Frontiers in Ecology 11(7):348–354.
Schlager, E. and E. Ostrom. 1992. Property-Rights Regimes and Natural
Resources: A Conceptual Analysis. Land Economics 68(3):249–262. http://
www.jstor.org/stable/3146375.
Scoones, I. 1999. Ecological Dynamics and Grazing-Resource Tenure: A Case
Study from Zimbabwe. In Managing Mobility in African Rangelands: The
Legitimization of Transhumance, ed. M. Niamir-Fuller, 217–235. London:
Intermediate Technology Publications.
Stoker, G. 1998. Governance as Theory: Five Propositions. International Social
Science Journal 50(1):17–28.
Swallow, B. M. 1990. Strategies and Tenure in African Livestock Development.
Land Tenure Center Paper. Vol. 140. Madison, Wisconsin: Land Tenure Center,
University of Wisconsin.
Tache, B. and B. Irwin. 2003. Traditional Institutions, Multiple Stakeholders
and Modern Perspectives in Common Property: Accompanying Change
within Borana Pastoral Systems. Securing the Commons No. 4. London: IIED
Drylands programme, SOS Sahel International.
Tefera, S., C. Enawgaw, D. Tekle, A. Eid, O. Olibui, S. LaTosky, M. Detona, A
Nigatu, and F. Flintan. 2016. Pastoralists Do Plan! Community-Led Land Use
Planning in the Pastoral Areas of Ethiopia. Issue Paper No. 6. Rome, Italy:
International Land Coalition. https://cgspace.cgiar.org/handle/10568/78115.
Turner, M. D. 1999. The Role of Social Networks, Indefinite Boundaries and
Political Bargaining in Maintaining the Ecological and Economic Resilience
of the Transhumance Systems of Sudano-Sahelian West Africa. In Managing
Mobility in African Rangelands: The Legitimization of Transhumance, ed. M.
Niamir-Fuller, 97–123. London: Intermediate Technology Publications.
Vanderlin, J. 2005. Conflicts and Cooperation over the Commons: A Conceptual
and Methodological Framework for Assessing the Role of Local Institutions. In
Property Rights, Risk, and Livestock Development in Africa, eds. N. Mccarthy,
B. M. Swallow, M. Kirk, and P. Hazell, 276–296. Washington, DC: International
Food Policy Research Institute, International Livestock Research Institute.
Wade, C. 2015. The Strategic Use of Private Property in a Rangelands
Environment: The Political Ecology of Pastoralist Land Use Dynamics and
Property Rights in Laikipia. Montreal: McGill University. http://digitool.library.
mcgill.ca/webclient/DeliveryManager?pid=139128&custom_att_2=direct.
Young, O. R. 1996. The Effectiveness of International Governance Systems.
In Global Environmental Change and International Governance, eds. O. R.
Young, G. J. Demko, and K. Ramakrishna, 1–46. Hanover, NH: University
Press of New England.

