Landscape of Mount Halimun Salak National Park, West Java, Indonesia, shows a nearly perfect mosaic of cropland (irrigated rice), plantation crop (tea, in the
foreground), forest, an agroforestry garden, a fish pond, clear water and dwellings. Photo credit: CIFOR Aulia Erlangga 2010
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Highlights







1.

Thinking at the landscape scale does not simply mean thinking over wider areas
but mainly thinking in terms of heterogeneity
For a heterogeneous landscape to function, linkages and interactions should exist
between landscape units, leading to functional heterogeneity
Different land-uses mean different functions, leading to the concept of landscape
multifunctionality, or multipurpose landscapes
Multifunctional mosaic landscapes offer better synergy between mitigation of
climate change and adaptation to climate change than homogenous land areas
Multifunctional landscapes promote effective forms of collective action and vice
versa
Simple methods for assessing the performance of multifunctional landscapes are
required

Introduction

“An area of land that has a particular quality or appearance”. “An expanse of scenery
that can be seen in a single view”. If we go by these common definitions of what is a
landscape, we probably do not need to spend time writing erudite books about ‘climatesmart landscapes’. Landscapes as defined above are all over the place. Just raise your eyes
so that you see (possibly in a single view) the land which is in front of you, and if this land
has a particular feature, e.g., it is beautiful or ugly, empty or full, uniform or diverse, green
or red, call it landscape x, y or z, and voilà. The only thing that is implicit in the definition
is that you ought to see ‘an area of land’, an ‘expanse’, i.e., a land which is large enough
to… well, large enough to what? Difficult to say. Let’s try a default description: an area
of land which is not constrained by a physical barrier visible at close distance so that
you would not see ‘a large area of land’, but ‘a small piece of land’. Probably not a very
conclusive definition. Yet it intuitively carries an element of size, an essential attribute
of what is called landscape in common parlance: a landscape cannot be something small,
like your garden or this insignificant field in front of you. It has to reach beyond.
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However, if size were the only attribute to think about, the word landscape would have
probably not reached the prominence it has today in the agriculture and forestry research
circles under the somehow cryptic expression ‘landscape approach’. To name but a few,
the World Agroforestry Centre (ICRAF) has introduced the word landscape in its logo for a
few years (“Transforming lives and landscapes”), and the Center for International Forestry
Research (CIFOR), is now championing an approach were forestry and agriculture work
together in landscapes. This includes the recent launch of a worldwide internet survey
called t20q, for “Top 20 questions for forestry and landscapes”1. The Forest Day and the
Agriculture and Rural Development Day, two important annual conferences organized
under the auspices of the United Nations Framework Convention on Climate Change
(UNFCCC), have been merged since Warsaw’s COP 19 in 2013 into a single conference
called “The Global Landscapes Forum”2. This forum advocates landscapes “for a new
climate and development agenda”, implicitly giving landscapes a key role in climate
science and policy. The “Landscape for People, Food and Nature” (LPFN) initiative and
Ecoagriculture Partners3 have been able to attract large numbers of attendees at several
international meetings and have abundantly published on the compatibility between
agriculture and biodiversity at the landscape level (e.g., Scherr & McNeely, 2008; Milder
et al., 2014). A search with the key-word ‘landscape’ in recent years’ issues of major
agronomy and forestry research journals regularly yields a high number of references.
Ten principles for a landscape approach, proposed by Sayer et al. (2013), have been
adopted by the Subsidiary Body on Scientific, Technical and Technological Advice of
the Convention on Biological Diversity (CBD), and submitted to the Conference of the
Parties of the CBD in November 2012. These principles insist on the integration between
agriculture and environmental priorities and are intended to “support implementation
of the landscape approach” so that multiple stakeholders can negotiate effectively at
the landscape level. The landscape approach is also gaining recognition for addressing
climate change issues in a novel manner, by promoting synergies between climate change
adaptation, mitigation, and/or other management objectives such as improving livelihoods.
Termed ‘climate-smart landscapes’ (Harvey et al., 2014), such approaches can draw on
‘climate-smart agriculture’ principles (see FAO, 2013) for achieving goals related to food
security, adaptation and mitigation at the landscape scale. So what is it that makes the
‘landscape approach’ so unique? And more importantly, why has it become a catchphrase
of the climate change research community?
While the ten principles for a landscape approach, quoted in Sayer et al. (2013), are
mainly designed to assist for landscape management, this chapter tries to compile the
characteristics of ‘desired landscapes’. These characteristics can be seen as the basic
‘requirements’ of the landscape approach. They are discussed in terms of systems thinking,
i.e., structure and function, namely the components of a system and the interactions
between system components. This methodological choice leads to identifying elements
constitutive of landscapes on the one hand and describing processes acting at the landscape
level on the other hand. It also leads to the selection of a set of variables (presented below
as ‘highlights’ of the landscape approach, for lack of a better word) which refer to either
structure (i.e., components of the landscape) or function (i.e., interactions between those
components) and hence may ignore variables which may be considered important in other
landscape analyses (e.g., it does not address complexity or non-linear dynamics and does
not delve into social dynamics).
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2.

Highlights of the landscape approach

2.1

Landscape aesthetics vs function

In the ‘land-use sector’ sciences (e.g., agriculture, forestry, natural areas), the word
landscape is not used with any aesthetical consideration such as ‘a magnificent landscape’.
This should be stated right in front because in arts (painting) and everyday language, the
word landscape is often used with an aesthetical meaning, even if the English language
has ‘scenery’ as an alternative word. Some languages do not even have these two words
and the aesthetic dimension of the word is the most common one, ignoring the functional
dimension (e.g., French ‘paysage’). Landscapes discussed by land-use debates are not
necessarily beautiful (although they may be, of course!). The reason why they are research
objects is the fact that they carry a function, i.e., they convey a meaning of cause-effect
relationship on the land. This relationship can take many different forms, like when a
given practice (e.g., farming) has led to the transformation of the land or if a natural
phenomenon (e.g., ecological succession) modifies vegetation. A main criterion is often
the fact that the resulting ‘land area’ is not uniform. Typically, if we stand in front of
one of these large maize fields of industrial agriculture, we’ll probably say: “it’s a maize
field”. However, if we see a small valley, the same size as the huge maize field, but with
different land uses neighbouring each other, we’ll probably say: “it’s a landscape” (e.g.,
see Figure 2.1), even if it has an ugly factory or a polluted lake in the middle.

Figure 2.1 Spatial structure of an agricultural landscape (from Fischesser & Dupuis-Tate, 1996).
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2.2

Landscape scale and heterogeneity

2.3

Landscape interactions

Thinking at the landscape scale does not simply mean thinking over wider areas (which
is what most people think), but mainly thinking in terms of heterogeneity of land
characteristics. This is the very essence of the science of landscape ecology, which is de
facto the ecology of land heterogeneity and has strongly contributed to the emergence of
the landscape approach in land-use related sciences (Wu & Hobbs, 2002). This structural
heterogeneity feature of landscapes has two major consequences. The first one is that
‘areas of land’ considered under the landscape approach are composite, i.e., they are
made of identifiable, different units (or ‘patches’) which often exist within a ‘matrix’
(e.g., see Cunningham et al., 2002). The term ‘mosaic’ is often used to convey this idea.
Under this assumption, the terms ‘agricultural landscape’ or ‘forestry landscape’ are
virtually contradictory in landscapes where both type of land uses exist. For this forest
in front of me to be a ‘forestry landscape’ it would need to have several forest types
side by side and visible at once. But if I see a mixture of agriculture and forest, or fields
separated by tree hedges, the landscape mosaic becomes obvious. For example, when the
Central Africa Regional Program for the Environment organized its programmes around
12 priority landscapes4, it described working in different forest types and did not imply
working under a ‘landscape approach’ as discussed here. Similarly, CIFOR’s “Sentinel
Landscapes”5 are “geographic areas or set of areas bound by a common issue, in which a
broad range of biophysical, social, economic and political data are monitored, collected
with consistent methods and interpreted over the long term”. Nothing here refers to a
cause-effect relationship (i.e., function) leading to patches (i.e., structure) within a mosaic,
although other works by CIFOR do use the mosaic principle, including through visuals6.
The second consequence of the heterogeneity feature of landscapes lies in the nurturing
of biodiversity. The more structural diversity, the more habitats for different flora and
fauna and the more resilience of the area in front of perturbations, such as climate
change (Tscharntke et al., 2005). Structural heterogeneity in turn leads to functional
heterogeneity, e.g., competition or symbiosis between species, vegetation dynamics,
predation by animals or pests, also named ‘landscape interactions’ (see next section). The
list of different land-use units which can support biodiversity and agrobiodiversity in a
heterogeneous landscape is virtually endless, e.g., fields, forests, woodlots, tree plantations,
fallows, field borders, riparian areas, shelterbelts, grazing land, wetlands, rivers, ponds,
reservoirs, constructions, dwellings and associated land, gardens, heritage sites, protected
areas, natural (non-protected) areas, etc. Within a given land-use type, there can also
be structural or functional differences such as different crops, presence or absence of a
tree layer or a cover crop, different planting dates, etc. Structural heterogeneity can also
be managed in a temporal fashion, with different crops in different years or seasons,
fallows, relay planting, rotational harvesting in forests, etc. This heterogeneity feature of
landscapes also leads to additional benefits such as diverse livelihoods or development
outcomes and a range of products or potential enterprises.
For a heterogeneous landscape to function, linkages and interactions should exist between
landscape units, leading to functional heterogeneity. Without these interactions, there is no
landscape approach. There are simply contiguous areas, or large areas as opposed to small
areas. These linkages and interactions have been widely studied by landscape ecologists
through a series of landscape units’ categories (see Figure 2.2). Common parameters used
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by landscape ecologists are spatial diversity (different units), heterogeneity and mosaic
(organization of spatial units), complexity (number and type of interactions between
spatial units) and connectivity (relations between units) (Burel & Baudry, 1999). As
far back as 1947, the British plant ecologist A.S. Watt described patterns in vegetation
in terms of ‘patch dynamics’ showing mosaics of patches at different successional
stages (Watt, 1947). This linking of pattern, process and scale has since then become
an important approach in plant ecology, used for example, to analyze the functioning
of tropical rainforests in terms of ecological units’ dynamics (e.g., Oldeman, 1990) and
widely cited in plant ecology as the ‘ecology of natural disturbance’ (Pickett & White,
1985). The same approach has been used to show that heterogeneity in savanna vegetation
varies as a function of scale, with plant-plant interactions being the main factor at microscale, disturbance-related plant recruitment mechanisms important at the local scale and
a shifting mosaic of patches undergoing asynchronous transitions between grassland,
wooded and intermediate phases at larger spatial scales (Gillson, 2005).
Taking into account this spatial-temporal patterning of patches is essential to design
landscapes which mimic ‘natural’ ecosystems. Although people do not make a landscape
to mimic a natural one, similarity with natural processes at the landscape scale is known
to lead to improved sustainability and resilience (Tscharntke et al., 2005). The analysis
of patch interactions, including under human influence, helps understanding whether
adjacent land-use units share resources or rather compete for the same resources, whether
a given unit can experience changes and transform into another unit and whether what is
happening in one unit has positive or negative consequences in another one. The study of
these interactions aids decision-making, identifying how to best combine different units
and where to locate them in a production-oriented landscape. Typical positive interaction
examples include tree-planted units harbouring bees next to annual crops which need to
be pollinated, fields of pest-resistant varieties scattered within non-resistant varieties to
decrease pest spreading, a wildlife corridor (or ‘stepping stones’) linking isolated habitat
patches across a cultivated zone (e.g., see Figure 2.3), or the push-pull agricultural pest
management where companion plants are used with crops to repel and attract pests hence
reducing reliance on insecticides.

Figure 2.2 Landscape units’ categories (from Burel & Baudry, 1999).
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a.

a) Stepping stones or trampolines, in which small patches of natural habitat
dot the landscape. Some organisms are capable of jumping from one to the
other eventually effecting a migration from one side to the other.

b.

b) A classical corridor in which natural habitat patches are connected with
one another to percolate seamlessly from one patch to the other.

c.

c) A uniform matrix of relatively high quality (relatively dark shading),
corresponding to shaded coffee or cacao in agroforestry.

d.

d) A landscape mosaic in which different quality habitats are dispersed
haphazardly throughout the matrix.
Figure 2.3 Various types of landscape matrices (from Perfecto et al., 2009) that connect forest
fragments. Fragments of natural habitat are the black rectangles at the two ends of the figures.
Shading indicates the quality of the habitat type: the darker the shading, the higher the quality.
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Negative interaction examples comprise cases such as erosion prone tree plantation
(e.g., teak) on top of a slope, the fragmentation of a wildlife area to a level where
useful auxiliary fauna cannot successfully breed, or genetically modified crops planted
nearby conventional crops (or wild relatives of the same species) so that crossbreeding
occurs. Competition can also occur when plants or animals from neighbouring units
share the same resources, e.g., tree roots from a woodlot invading a field. Such negative
interactions also happen in natural environments, but may become a problem when they
affect yields of cultivated species. The objective of the landscape approach should be, of
course, to maximize positive interactions and minimize negative ones through the best
possible arrangement of patches. It is also important that some form of integration (i.e.,
positive interactions) exists between components. For example, isolated fragments of
natural vegetation surrounded by industrial farms may not lead to efficient biodiversity
conservation (Perfecto et al., 2009).
An essential component fostering patch interaction is made of all the ecological
infrastructures which maintain a ‘network’ (see Figure 2.1) in-between patches, such as
hedges, drainage ditches, windbreaks, live fences, paths and roads, streams and rivers
(and associated riparian ‘forest’), isolated rocks, varied tree and shrub lines, grass strips,
dikes, rock alignments, terraces and all sort of irregular topographies. Combined with
the patches identified earlier, they contribute to resource flows and make the landscape
mosaic an incredibly rich patchwork of habitats and microclimatic conditions, essential
at the micro-scale. To ‘kill’ landscape heterogeneity, the fastest route is probably to use
a big tractor to do away with these topographies and level the land before planting, a
method often observed in industrial agriculture. As a consequence of the fact that
structural heterogeneity can exist in time, ecological interactions at the landscape level
also exist across temporal scales, like in a fallow having effect on the following planted
crop or green manure fertilizing effects, through rotations, etc.
2.4

Multifunctionality

Different land-uses mean different functions, leading to the concept of landscape
multifunctionality, or multipurpose landscapes. Typically, the first conjunction of
functions which comes to mind is the combination of production (of a commodity) and
protection (of the environment). The mainstreaming of biodiversity into production
landscapes has become an important objective of today’s ‘land sharing’ paradigm (Grau
et al., 2013). It opposes the ‘land sparing’ assumption of the green revolution, which
wrongly stated that by intensifying production in some areas, the rest of the land would
be spared for nature conservation. This assumption is known as the ‘Borlaug hypothesis’
and, seeing how agricultural land is still expanding at the expanse of natural areas, it
proved not to be confirmed. The landscape approach holds a totally different view and
provides many examples where agricultural production and biodiversity conservation
are not antagonistic thanks to the landscapes’ heterogeneity features described above
(Tscharntke et al., 2005). Beyond biodiversity protection itself, this protective function of
multifunctional landscapes can actually be seen as a series of ecosystem services such as
carbon sequestration, water conservation, soil erosion control, provision of raw materials
and genetic or medicinal resources, sites of cultural value, all contributing to improved
livelihoods.
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The range of functions or, one could say, land objectives, that can be combined in
multifunctional landscapes is wide, e.g., production and services, adaptation to - and
attenuation of climate change, wood and food, subsistence and cash crops, biodiversity
and commodities, ecosystem services and marketable goods, land sharing and land
sparing, private vs public land, etc. Landscapes also allow for the concerted management
of some public goods such as water or biodiversity. Communal infrastructures are relevant
at this scale too, e.g., irrigation canals serving neighbouring farmers, locally managed
conservation areas and communal gardens among private plots.
2.5

Landscape-level synergy between mitigation of climate change
and adaptation to climate change

Climate change can also be addressed at the landscape level. While the last assessment
from Intergovernmental Panel on Climate Change (IPCC)’s working group 3 on mitigation
(IPCC, 2014) has shown that the land use sector (agriculture, forestry and other land uses,
or AFOLU) accounts for nearly one quarter of all greenhouse gases emissions, it is striking
to see that, beyond the classical rhetoric around reforestation programmes, little is being
done in the land-use sector to curb emission rates. Most climate finance has so far been
geared towards mitigation, but the Reducing Emissions from Deforestation and forest
Degradation (REDD+) mechanism has virtually failed and is now further hindered by a
very low price for carbon. The recent pledge by the Democratic Republic of Congo to log
over its forest unless the international community pays US$ 1 billion is a demonstration
of this failure7. The landscape approach can contribute to solving this dilemma through
the design of land management principles which combine land units for mitigation and
for adaptation respectively. This dual land use system can complement other land use
systems were adaptation and mitigation are pursued on the same land unit such as in the
ecosystem-based adaptation principle (Munang et al., 2013). An example of a ‘climatesmart landscape’ (Harvey et al., 2013) is a watershed where upper parts are kept for
forest protection (focus on mitigation), middle parts for perennial crops (combined focus
on mitigation and adaptation) and lower lands for annual crops or livestock (focus on
adaptation). Figures 2.4 and 2.5 provide examples. A similar synergy can be achieved by
landscapes where wildlife corridors or ‘stepping stones’ (mitigation, as a co-benefit of
biodiversity conservation) are maintained in an otherwise agricultural matrix (adaptation)
(see Figure 2.2). Agroforestry, where trees and crops (or animals) share the same land
also provides an example. Here, synergy between adaptation and mitigation does not
necessarily appear in terms of different patches in a landscape, but through different
components (trees and crops) within a patch or between the edge and the interior of a
patch (see Figure 2.1). This is the case in some agroforestry practices where trees and
crops can be side-by-side (e.g., tree shelterbelts surrounding fields), clearly displaying
a landscape mosaic structure. Some agroforestry practices (e.g., improved fallows,
evergreen agriculture) can also lead to reduced fertilizer use. These examples indicate that
‘climate smartness’, which requires combining adaptation to and mitigation of climate
change while maintaining production objectives, is easier to reach at the landscape scale
than at the farm or plot scale.
2.6

Social and collective action dimensions

Different land-uses necessarily mean different practices and different people, sometimes
many, with different views, all leading to different structure and functions within
a landscape. This is because landscapes, as described above, typically spread beyond
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Edwards et al. [92] and Komar [97].

sparing is through the market—for example, pressure
India offers two local examples where conservation
from environmental organizations and consumers is
efforts have generated both yield increases and land
thought to have been an additional factor in the dramatic
sparing. In the remote Spiti Valley of the Trans-Himalaya,
slowdown in forest conversion for soybean farming in
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tares from which livestock are excluded. This has enabled
Although most attention in the literature (and in this
the recovery of native ungulate prey, which in conjunction
section) has focused on the problems of achieving land
with improved herding practices has caused depredation
sparing, the practical implementation of land sharing
of livestock by snow leopards to fall by two-thirds [94].
has proved at least as difficult. Despite billions of euros
Meanwhile, in the western Ghats, villagers around
of investment each year in European agri-environment
Bandipur National Park who have typically offset crop
schemes, for instance, biodiversity gains have often been
losses to elephants (Elephas maximus) and wild boar
minimal [7,98,99]. Problems have included poor design,
(Sus scrofa) by illegally grazing their cattle inside the
poor execution, limited monitoring and a lack of adaptive
park have been given financial support to fence their
management. Elsewhere, there is a growing catalogue of
farms. This has boosted yields but also made entering
instances where promotion of low-yield farming has had
Bandipur no longer the most productive use of these
the unintended consequence of causing the conversion
farmers’ time, so degradation of the park has slowed [95].
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the scale of a single farm (although a ‘mosaic’ of land use, and of course, a network
of ecological infrastructures can perfectly exist within the boundary of a large farm).
Heterogeneous landscapes cutting across farms are often managed by different people
such as large vs small holders, different ethnic groups, natives or migrants. The social
dimension of the landscape approach is thus essential. The word ‘territory’ has sometimes
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been used to describe those landscapes under a social construct, including under the
expression ‘climate-smart territories’8 (see Louman et al., Chapter 6, this book). They are
characterized by a series of common rules which apply to all. These rules have normally
been decided through a negotiation process between stakeholders or are the application
of traditional norms, formal or informal, maintained by a local authority or an informal
jurisdiction such as a village council. Examples are provided by common harvesting or
planting dates, simultaneous use of phytochemicals, bans on the collection of some forest
products, for lighting fires at certain dates, etc. Many such examples are available, but
water management and water sharing procedures probably provide the most convincing
cases, up to a level where it can be said that water sharing has been central to the evolution
of many civilizations (Delli Priscoli, 2000). This calls for the landscape approach to be
cautious (but proactive) about water issues, especially under climate change constraints.
Multifunctional landscapes may be conducive to improved collective action. An example
is provided by initiatives to develop the climate change mitigation potential in the
agricultural sector. While quantifying carbon gains from mitigation activities carried out
by smallholder farmers is difficult, landscape-scale quantification may enable farmers to
pool resources and expertise to access carbon markets and other funding sources (Milne
et al., 2012). Funding agencies, governments and non-governmental organizations
(NGOs) are thus increasingly recognizing the benefits of taking a landscape approach to
greenhouse gas quantification (Milne et al., 2012).
Because social landscapes require rules accepted by a majority of stakeholders, if not
all, they often depend upon the presence of formal institutions, especially village or local
government with their own policy, rules or by-laws which regulate interactions between
people and consequently between landscapes units, especially when different land tenure
regimes coexist. Landscape governance thus becomes essential. This does not necessarily
mean that a multi-scalar, multi-actor form of governance needs to be created. That may be
the case, and is very welcome, when bottom-up, participatory decision-making processes
are present. But in the absence of such participatory mechanisms, what is at least required is a
policy framework which acknowledges heterogeneity and multifunctionality principles in
land management. Unfortunately, the existing policy context seldom, if ever, provides the
necessary guidelines at the landscape level. In a recent study on the feasibility of developing
landscape-level integration between agriculture and biodiversity in a transfrontier
conservation area, none of the three countries surveyed (Mozambique, South Africa,
Swaziland) had an explicit policy at the landscape level (Chitakira, 2012). One may then
justifiably ask why is it that some people have historically built territories which function
under common, negotiated rules while others have remained individualistic. There is no
simple answer to this question, but following Boserup’s Theory of Agricultural Change
(Boserup, 2005) and Ostrom’s Common Pool Resources Principles (Ostrom, 2008), a
safe hypothesis can be that landscapes under a social construct have a high probability
of emerging when pressure due to high population or lack of resources is addressed by
collective choices based on trust. An additional requirement is the emergence of relevant
institutions taking this collective action into account. Whether innovative governance
rules can incorporate these parameters is another, difficult question.
Landscapes’ social management is nevertheless dependent upon the perception people
have of the landscape scale and interactions. Because of varied spatial and temporal
patterns and processes behind landscape heterogeneity, this perception is neither easy nor
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spontaneous for many people, especially in developing countries. Results by Torquebiau
et al. (submitted) in South Africa show that most people describe landscape units in
terms of resources available (i.e., structure) rather than in terms of a combination of
bio-physical and socio-cultural interactions (i.e., function) as held by western views of
the landscape approach. Working on the landscape approach thus requires continuous
learning to improve landscape management.
2.7

Landscape metrics

If landscapes are systems, their characterization should proceed through the
characterization of specific land units (structure) and of interactions between units
(function), thus calling for specific landscape metrics, mostly lacking so far. In other
words, we do not have clear methods for assessing the performance of a multifunctional
landscape. This would require combining different measurement units for different
commodities (e.g., crops vs wild products), different harvesting times and different
production cycles (e.g., annual vs perennial). It would also require quantifying all the
services provided by the landscape (e.g., ecosystem services such as carbon sequestration
or touristic value), include a valuation (if at all possible!) of nature conservation, not to talk
about parameters such as cultural or heritage value of the landscape, need for social justice
or food sovereignty. Given that such a mix of ‘measurements’ is necessary, landscape
metrics will probably remain for a long time a fuzzy science combining quantitative
data with subjective value judgment. Sustainability indicators combining environmental,
social and economic dimensions can here be very useful. Characterizing landscape
attributes is nonetheless essential to address the challenge of developing agriculture’s
multifunctionality under climate change and we can hope to be able sometime soon to
describe a multipurpose landscape in terms of its mitigation potential (e.g., tons of carbon
which can be captured) or adaptation capability (e.g., quantified resilience to climatic
uncertainty of a given cropping system). Similarly, we must be able to describe a landscape
in terms of its potential to support progress towards reducing social vulnerability through
parameters such as trading links, social safety nets or diversification of livelihoods.
Describing, and if possible, quantifying the multifunctionality attributes of a landscape
through specific procedures, such as an index or a list of specifications, is nevertheless
necessary if formal recognition of the value of a landscape is to be achieved. An example
is provided by Torquebiau et al. (2013) who compared two multifunctional landscapes
(in South Africa and Zimbabwe) through criteria depicting their performance in terms
of integrated landscape management principles (under the concept of ecoagriculture,
see Scherr & McNeely, 2008) and ecosystem services (as defined by the Millennium
Ecosystem Assessment, 2005). A composite index was designed to describe the state of
each landscape in terms of ecoagriculture criteria (conservation, production, institutions
and livelihoods) and ecosystem services (provisioning, regulating and cultural services).
The resulting index consists of different data sets each comprising 40 scores, acquired
through participatory interviews. Ecosystem services were given more importance than
ecoagriculture criteria by all interviewees. Cultural services received the highest scores,
whereas the lowest ones went to the livelihood and institutions in the Zimbabwean and
South African sites respectively. Overall, index values were higher in the South African
site, displaying a diversified mosaic of land-uses (integration between land-use units)
and lower in the Zimbabwean site where small scale farms surround formal wildlife
conservation areas. This study thus shows that it is possible to develop a composite index
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characterizing the multipurpose nature of a landscape. Such an index can be used to
develop a labelling procedure for multipurpose landscapes or to support a certification
scheme in order to reward the skills of the people who manage and maintain multipurpose
landscapes. A recent publication (Hart et al., 2014) documents two case-studies (in Kenya
and Tanzania) where landscape labelling was tested as a marketing approach to reward
farmers implementing integrated landscape management with a range of commodities
and products. The case studies reveal that “... the road to price premiums with a landscape
label can be long and insecure”. While landscape labelling can enhance social organization
as well as the visibility and skills of producers, major obstacles remain in terms of market
access, policy constraints, tenure security, technical and business expertise, as well as
scaling up farmer participation in the label’s standards and practices.

3.

Conclusion

Structural and functional landscape heterogeneity as it is described above can hardly be a
feature of industrial agriculture based on economies of scale and hence of large, uniform
fields managed with big machinery and limited labour. To the contrary, it is mostly a
feature of small-scale family farming as it exists in developing countries. Exceptions
exist on both sides (e.g., oil palm plantations in Indonesia or small farms in Europe), but
do not refute this rule: the landscape approach is barely applicable in the context of highinput, mechanized agriculture and rather finds its usefulness for low-input, high-labour
agriculture (Perfecto et al., 2009). However, there is also a trend towards small farmers
adopting practices that involve less labour in order to allow household members to engage
in more diverse livelihoods. This trend is particularly welcome to avoid a potentially antidevelopmental attitude where small farmers would remain poor and work hard for little
income. What matters is the fact that the landscape approach is fundamentally an agroecological approach. It is close to what some people nowadays call ‘ecologically intensive
agriculture’ (Griffon, 2013) and belongs to the agricultural sustainability and agroecology debates, not to mainstream agriculture. Typically, today’s ‘hybrid solutions’ of
agriculture (e.g., trees on farms, cover crops, domesticated forests, multilayer agriculture,
mixed cropping, permaculture, organic farming) easily find their niche in a heterogeneous
landscape while high input monocultures do not. However, multifunctional landscapes
should not be seen as an unambitious option: highly productive landscape mosaics must
meet human food needs.
The set of landscape variables presented in this chapter (heterogeneity, multifunctionality,
interactions, synergy, social and collective action dimensions and landscape metrics)
does not purport to be exhaustive. Variables were selected with an objective of simplicity
in mind so that they can potentially be used by practitioners working at the landscape
level. Obviously, other variables considered important in different contexts may not be
mentioned here, e.g., is adaptive management best performed at the landscape scale, do
property rights influence landscape functioning (and vice versa), can norms be defined for
use at landscape scale, etc. However, such other variables will be better analysed when
a preliminary landscape analysis is performed based on the variable presented here. The
systems approach chosen for the present paper may seem simplistic, but given the fact
that the landscape approach is understood differently by different people, using basic
structure and function criteria can help setting the scene to reach beyond.
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The landscape approach holds great promises in the face of climate change as well
as for improved biodiversity management and better livelihoods. Its main attributes,
landscape bio-physical heterogeneity and socio-economic multifunctionality, are major
drivers for improved land resilience and innovation in practices, directly leading to
enhanced adaptation to climate change. Patch heterogeneity is a clear attribute for output
diversification and the spreading of risks in space and time. Habitat diversification provides
for varied niches, both for agricultural or forestry commodities and for biodiversity and
agrobiodiversity. Multifunctionality addresses the fact that we no longer merely expect
the land to produce, we also expect it to provide services that have not traditionally been
taken into account in conventional economic calculations. Carbon sequestration is one
such key service, making multifunctional landscapes major potential contributors to
climate change mitigation. While synergy between adaptation and mitigation is possible
within a single land-use type (e.g., agroforestry or conservation agriculture), the landscape
mosaic structure adds another dimension to this synergy through providing land units for
adaptation and mitigation respectively.
But the landscape approach is also fraught with traps, most notably the risks of being a
long-term enterprise and of failing to deliver because of its complexity due to multiple
objectives, even though it can be praised precisely for having multiple objectives and
not being a ‘narrow’ approach. As is the case for many ambitious policy initiatives,
this may make it a difficult way to follow, for all kind of stakeholders, from farmers to
project staff, scientists or policymakers. Among the urgent needs is the necessity of an
accepted definition and a proven methodology to assess the structure and function of
multifunctional landscapes so that they can be used in land use sciences as an alternative
to plot, field or farm and not only as a vague term representing ‘larger’ land areas. All
together, the landscape approach should be careful not to set the parameters for success
and measurement too strictly or too quickly and acknowledge that deviation from the
‘blueprint’ or potential disagreements are part of the process. This need appears to be
particularly relevant in order to use multifunctional landscapes for climate change studies.
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